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瓦N 甘汲OEB町灯甘宜ON
Des e rtific ation is aglobalpr oble m, n ot onlybe c aus e ofthe v a st ar e as ofdryla nds,
which occ upyabo ut onethird ofthe Ea rth
'
s s u rfa c e. Thepr o c es s ofla nd degr adatio n
initiatedinde s erts c an e xpa nd like acan certoborde ringare as. For ex ample, particle s
of dtlSt and s altblo wn off fr o mthedry, e xpo s edBo or ofthe Ar al Se a a retr an spo rted
by wind o v e rgre atdista n c e s re aching Ru ssia･ Inte rn atio rla Co n v e ntio nto Co mbat
Desertifl C atio n(C C D)adoptedin 1994, defin e sdes ertiflC atio n as-l&d degr adatio n
in arid
,
s e mi-arida nd dry s ub-hu mid ar ea sr esultingfr o m v ario u sfactors,including
clim ate v ariations and hu m an a ctivitie s
”
. Lo s s ofpr odu ctivityin aridr egi o n s Cr e ate s
the m ajoren viron m e ntalc o nstraintsfor s u stain ablede v elopm e nt. H undr eds milion
●
ofpe oplein the c ountries affe cted byde se rtificatio n s uffe rdire ctlyfr o m shortage of
fo od anden vir o n m e ntalqu ality. Se v e r al milio n ofe c ologic alrefuge e s(a c ategory of
pe ople n otr e c ogniz ed byU Nage n cies!)seekasylum in n eighboringc o untrie s･ So the
pr oblem of desertific atio nhastr an sfo r m edto s o ciala ndpolitc alpr oble m･
Thepe ople s ofthe w o rldr e c ogn iz etheimpo rtan c e ofthispr oble m. TheInte m atio n al
Co n v e ntion to Co mbat Des ertifl C atio n(C C D) gav e a n e whope fbr the pe ople
s ufferingfr o mde s e rtific atio n. C CD r e c o m m e nds cr e ating a m o nito ring syste m of
des e rtiflC atio n c o ntr ol. Ass e s s m e nt and m apping Of des e rtific atio nis thefirststep of
this m o nito ring. As kn o w n, the a ss e s s m e nt and m appi ng Ofdes e rtifl C atio n c anbe
c o ndu ctedon differe ntlevels:global, r egio n al(CC Dr e c ogniz ed Asia as o n e region),
na土io n ala nd lo c al.
Study ofs cie ntific public ation shas sho wn that s cie ntists and e xpe rts of differ e nt
cou ntrie shave de v eloped differe nt m ethodologle Sfo rde s ertificatio n a ss e s s m e nt.
Fr o mthis point of vie w, a utho r s appr o v ethe effo rts ofF A Oand U N EP in the
standa rdiz atio n ofthis m ethodology. De s ertiflC atio n m apspublishedin the c o untries
of Asiain s e v er al c a s e s ar e n ot co mpar able. Rem ote s e n singdataha v ebe e n u s edto
m ake the fin al de cisio nin allqu e stio n able c as e s. The a utho rspr o c e ed 丘o m the
a ss u mptio n that change sin spe ctralr efle ctan c e m e a s u red by spa c eim age s are
indic ativ es ofre alchange sinde s erte n vir o n m e nt.
Sm alls c ale de s ertific atio n m aps c an n ot de s cribe lo c al phe n o m e n ain de se rt
e n vir o n m e ntalchange. This sho uld be take ninto c o n sider atio nby an alysis ofthe
pr opo s edm ap.
The a uthor shope thatthis m ap wilpa v ethe w ay fo r furtherpe rfe ctio n ofthe
m ethodologyofde s e rtific atio n as s e s s m e nt and m applng･
･1
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C riteria fo rdes e rtiflC atio n as s e s s m e nt m u st takein c o n sideratio nthelo c alc onditio n s of
the study ar e a. T he s e c o nditio n s sho uldbein v estigatedthr o ughfi eldobs e rv atio n s, with
the help ofr e m ote s e n si ngtO OIs･ The re s ults ofs u ch in v e stigatio n c anbe inte rpreted
a c c ording to the type and degre e of des ertific atio n. The type s of de s ertiflC atio n
c o n side redinthis study are asfわllo w s:
1- Vegetatio n c o verdegr adatio n.
2- Winde r o sio n
3- W ater er o si n
4- Soils aliniz atio n
5- Soils aliniz atio n c a Ⅵs ed bythedr op ofAr al Se ale v el
6- R angelandw aterlogglngin CentralAsia
C riteriafo rthe as s e ss m e nt and s m alls c ale m applng Ofdes e rtifl C atio nw e r ede v elopedfor
e a ch land u s etype. ThefTollo w l ng C atego ries ofla nd us e w er eidntified:fo re st/w o odland,
r angeland and m e ado w, dry agrlC ultu r e, irrigatio n agricultu r e and the dry, e xpo s ed
botto m oftheAr al Se at Be c a u s e abs olutefigu r es Ofthe s e char a cte ristic sv aryfr o m r egi on
to r egio n, the c rite ria ar egiv e nin relativ efigu r e s(for e x ample, perce ntage ofthe ar e a
c over ed withm o vings and dun es).
Vegetatio n c o v e rdegr adatio nis c o n side r edto bethe m ainfo rm of de s ertiflCatio n. The
m ajor c a u s e s ofthistype of degr adatio n ar e o v e rgr a zing, fuel w o od,fire s offo r e st and
he a vytr affic m a chin e s, which compactthe soilandkillthe r o ots ofplants. 甘盈b且e且.i
s um m ariz e sthe crite riafo r as s eslng Ofthe v egetatio n c overdegr adatio n. Fiv e c rite ria
w erede v elopedto an alyz ethe statu s ofv egetatio ndegr adatio n :
ト Pl皿t C O m m u n lty:this criterio n a n alyz e sthe existingtypes ofclim a xpla ntsi ‖tis
clim a x
,
o r s e c o ndary.
2- Pe r c e ntage of clim a x spe cies :The distributio n a nd the density ofclim a x spe cie s
r eflect cle arlythe o v ergr a zlng Of an ar e a. If 75 %or m o r e ofclim ax plants r e mainin
theland
,
itis c o nsider ed slightlydes ertifled, while75125 % is c o n sidered a s m oder ate
r ange ofde s ertific atio n. Ifthe re m al n lng Clim a x spe cie s ar ele s stha n25 %, the
●
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situ atio nis c o n sider edtobe s e v er eto v ery se ver e.
3- De crease oftotalplant c ove r:This criterio nis addre ss edto qu antifythe de clinein
vegetatio nde n sity, and isdivided inthr eedegree s :le sstha n25 %, 25-75 %a nd m o re
tba n75 %.
4- Lo s s offo r age o n r angeland: Rangeland isthe m ain s o u r c e of liv e sto ck fo r age and
o c c uple S alargepart of m any regl O n S･ R angeland c o nditio nisthe nfor c onside redto
be an importantindic ato r of de s ertific ation , the crite ria for this as s e s sm e ntis the
qu a ntityoffo r agelo s swithin r a ngela nd, withthe c atego rie sfo rper c e ntage of lo s s a s
inpla ntc o v e rdecre asing(thirdc riteria)･
5_ Lo ss ofc u rr e nti cr e m e ntofw o od:The e stim atio n ofthislo s sin w o odla ndcla ssified
u slngthe s a m epe rc e ntage c atego rie s as abo v e･
so姐 eF･OS豆o 皿byw豆皿戚o r w如e 訂 a Ctio n s re s ultsfr o m a s etofco mple xprocesses, whichcan
begr o upedintothr e epha s e s:physic aldeta chm e nt,tr anspo rtatio n anddepo sitio n ofa s oil
particle. Thete - s oillo s sisthequantifyingofm ateriale xpo rtedat a spe cifiedpointat
thebo u nda ryofa n ar ea, andc a nbe e xpre s s ed in u nits ofto n espe r squ arekilo m eter･ This
r e s ultsin re m o valofthetops oil, da m age to s oilstru ctur e a nd detrim e ntal cha nge sin
te xtu r e. The m ain c a u s es ofsile r o sio n ar e o v ergr azl ng, Whichle adsin partic ularto a
redu ctio nin the plant c o ver. Upr o oting ofshrubsle ads tothe de stru ctio n ofthe s oil
stru ctu r e a ndthu sto a c c eler ateder o sio n ofthe s oilby winda nd w ate r. Ifplants, which
had pre vio u sly prote cted the s oil, are r e m o v ed by uprooting, the infiltr atio n of
precipitatio n w ate rintothe s oilde c r e a ses andsu rfac e r u n offin cr e as e s,
仏
e nha n c edno ods''
O c c u r.
Dro ughtyears ar e a n o r m alphe n o m e n o n, during whichr ainfed cultiv atio ntake spla c e
belo wthe s afe r ainfal limit, e speciallyin m arginal1ands･ On c eplo ughinghasde str oyed
the stability ofs oilandthe fi eld lie sfallow , s oilparticle s arethe n e xpo s edto wind
er o sio n. The s oilparticle s a re c arried a w aybydu st sto rm s o r a c c u m ulatetoform sand
dunes.
Thefollow lng Criteria ar eimpo rta ntfor a s s es s lngthe m agnitude ofs oiler o sio n:
1- Per ce ntage ofare a c o v e r ed withs and dun e s:This criteriais c o n sider ed for n o n
-a r able
ar e as e xpo s edto winde r o sio ninthefo r mofs and du n e m o v e m e nt or r egr es sio n･ Itis
a ss um edthatifm orethan 70% of the under ar e a c o n sider atio nis c o v er ed withs and,
the nthe areais s e v er ely affe cted by wind er o sio n, A perc e ntage pf30-70ofs and
dunesindic ate s m ode r ate wind e r o sio n a nd le ssthanthis pe rc e ntageindic ates slight
windero sio n.
2- Perc e ntage of ar e a c o vered with s od fbrm 1ng Plants:In
･the n o n- ar able land itis
impo rtant to c o n siderthe parts ofland ha ving apote ntialfo rplantingc ultivatio n･ A
n o n- ar able land ha ving 30-50% gr as sland is c o n sider edto.,be s
lightly affe cted by
winde r o sion. Ifthe s od c overlng an ar e a Of10-30 %,the nitha s a
r
m oder aledegr e e of
●
3-
des e rtiflC atio n and le s sth an10 % is a s e v er eto v e rys e v er ed s ertific atio n.
Type ofw ate r er o si nin pe rce ntage:The type of w ater er osi n rene cts cle arlythe
m agnitude ofpr oble m･ Ifshe ete r o sio nisthedo min antfo rm, andthe nitis c o n sider ed
to be clas sified a s slight w ate r ero sion, ifthe do min ant w ate r er o sio nis riller o sio n
withfo r m atio n ofgullie s,the nitis m oderate w ate r e r o sio n･ Thefo rmation ofn etw ork
ofgully ero sio ntogether with othe rtypes of w ater e ro sion le ads to s e v er e w ater
e rosion or s e v e rede s ertific atio n.
4- Re m ovaloftops oil horiz o n ofar ableland, the a m o u nt ofre m o v edtops oileitherby
wind er o sion o r w atere r osio nis a v ery I mpo rtantindic ator ofs oildegr adatio n･ A
disappe ar an ce of25 %oftops oilorle ssis c o n side redtobeinthe slights oile rosio n
category, a per centage of25-50indic ate sa m oder ate s oiler o sio n, whileif 50 %of
tops oilo r m ore ar er em ovedthe nthe situ ationis s e v eredegr adatio n･
5- Blo w- o uts ofthe ar e a( blo w- o utis a s mai ‖iollo w m ade bytu rbule nt str e a m of
wind):If lO %o r m o re of an arableland is affectedbyblo w- o uts,thenitha s a s e v er e
winde r o sion. Ifpe r c e ntage of 5-10ofar e aha sblo w - o utsfe atu r e, s oitis a m oder ate s
winde r o sio n c a u s edbyblo w- outs, a nd le s sthan 5 %itis slightly affected by wind
erO SI O n.
6- Lo s s ofyield ofm ain crop lnPe rc e ntage:The m ain c o n s equ e n c eofsoile r o sio nis a
r edu ctio n of fieldyield. Ifthe redu ctio nis e stim atedtobe m or ethan 50%, then this
indic ate s a sev r eto very s e v er ed s ertific atio nbys oile r o sio n, alos s of 25-50% of
yield c ropindic ate s a m oderate degr adation, and alo s s of 25 %orles sindic ate s a
sligbts oile ro sio n.
Tab且e且.2 &甘ab且c1.3s u m m ariz ethe criteriafo r a ss e s s m e ntofthe s oilero sio n.
Soils a払niz atio nis the ac c u m ulatio nofs oluble s alts(chlorides, s ulfate s, c arbo n ate s)of
s odiu m
,
m agn e si um , o r c alciu m . Alkalinizatio n or s odiflC atio ninv olv e an emichm e ntin
sodium ions. A highc o n c e ntr atio n ofs altsinthe s oilgiv e s ris eto s alin e o r alkaline s oils.
T hisisthe r e s ult ofirrigatio n witho ut adequ ate dr ain age and w ate r with ahigh min eral
c o nte nt;the w ateristr an spired whilethe min er alsin c re a s ein c onc e ntr atio n. Ifthe s oil
s olutio nbe com es m o re c o n c e ntr atedthanthe s olute c onc e ntr ation oftheplantcell, w ater
is un ableto pa ssinto theplant andr ever se m ov em e nt of w ater a nd n utrie nts c an o c c u r,
●
c a us 1ng wilting and de athto the plant. Acc ordingto the F A O, a s oil is c o n sider ed as
salin e whe nits c o nte ntin s oluble s alt e x c e eds 1to 2 %in the 20 uppe r c m, andthe
a c c umulation ofsaltbe c o m esha rmfu ltoplantgro wth.
Ifthe s alty w ate rtablein aridand s e mi- arid ar easco mes within 1to 4m ofthe r o ots,也
s o m e ofthe w ater c an ris ethr o ughc apillarity andc a u s edam agebe c a u s eitinhibitsthe
plants abiltyto abs o rb m oistu re･ Theplantsbe c o m e stu nted ordiedepe ndingo nthe s alt
c o n c e ntr atio n･ Ifthe salty gr o u ndw ate r r eachesthe soils u rfa c eit e v apo r ate s a nd le a v es
s alt c rystals o nthe s u rfa c e ofthe fields and if the qu a ntity ofs alty w ate r r e achingthe
su rfa c eis great eno ugh, a relativ ely I mpe rm e able s alt c ru st wilfo rm o v e rthe s oil,
diminishinginfltr atio n and n atu r al le a ching.
The criteria adoptedto a ss e s s s oilSaliniz atio na r ede s cribeda sfollo w s:
1- Solidre sidu e:This criterio nqu antifi e sthe per c entage ofs oluble s altin the upper
topsoil･ Ifitisra ngebetw e e nO･20a ndO･40,仙is m e a n s a sligb土degre e ofs aliniz a土io n,
the r ange of O･40- 0･60% m ean s a m oder atedegr e e ofs aliniz atio n andaperce ntage
m o r eth弧 0･60c o n side r edbeings e v e r eto v e ryse v eredegr e e ofs aliniz atio n.
2- Salinityofgr ou nd w ater:Fo rthis criterio n, an am o unt of3-6g/literindic ate s a slight
s aliniz atio n
,
&o m 6to 10r efer sto m oder ate s oils aliniz atio n andfr o mto 10to 30a
s e v er eto ve rys e v e re s oils aliniz ation.
3- Salinityofirrigatio n w ate r:W ateristhe s e c o nd s o u rc e ofs alt a鮎 rthe s oil its elf,the
4-
as s e s s m e ntis m adebythe estim atio n ofs alt c o nte nt of ir rigatio n w ate rin gr am pe r
liter･ Ifthe s altc o nte ntr angeO･5 0to1･Og/liter,the s aliniz atio nis slight, an am o unt of
1.0 to 1.5 of s altindic ate s am oder ate Saliniz atio n
,
a nd m oretha n1.5 ofs altin
irrlgatio n w aterle adsto sev ere s aliniz atio n.
Salt ac c um ulatio n :The am o unt ofsalta c cum ulatio nis e stim ated into n spe rhe ctare･
If the a c c u m ulated s alt r anged fr o m16-30to n la, it is c o n sider ed as slight
s aliniz atio n, a n a m ount of 3 0-45 ofsalt acc um ulation r efersto m ode r ate saliniatio n
a nd fr o m45to90r efe rsto s e v e reto v erys e v e re s aliniztio n.
5- Lo s s of.yieldofm aim crop:Ifthe r edu ctio n ofyieldofm ain c r opIS e stim atedtobe
m o r etha n4o %
,
the n this indicate s a s e v ere to very sever edesertificatio nby
s aliniz atio n. A lo s s of 15-4 0 %ofyield cropindic ate s a m ode r ate degr adatio n a nd a
lo ss of15 %o rles sindic ates a slights aliniz atio n.
甘盈払且e且｡4 s u m m a riz e sthe criteriafo r a s s es ment ofthe s oilsalinty.
Drying upthe AralSea affe cted signific a ntlythe hydr ologlCalsituatio血in the Tu r an
Lo wla nd. Drying upthe Ar alSe a w as c a u s ed by withdr a w al of w ater ofthe Am udarya
a ndthe Syrdarya riv e rsfo ririgatio n･ A n e w a nthr opogenicde serthasbe en for m ed on
thefo rm e rAr al Se abotto m. That resultedindevelopm e nt of des e rtific atio npr o c e ss e s,in
partic ular:blow
- o uts a nda c c u mulatio n ofs alt anddu st, fo r m atio n ofs olo n chaks, cha nge
ofen vir o n m e ntal in riv er deltas, degr adatio n ofv egetatio ninthelo w no w of the riv e rs
dis chargedintotheAr alSe a. 甘ablc且･5e xplain s criteriaforthe ase sm e nt of
-
salinizatio n
c a u sed bythedrop ofAr alSe ale v el.
W aせe r且喝g且ngis happe n ed whe nthe po r o sity ofthe s oil is e ntirelyfilled with w ater,
●
whichle adsthe r alSl ng Ofthe w atertable. Thedegradatio n appe ars whe nthe w aterbrings
s altsto w ardsthe s urfa c e a ndwhe nthe e x c e ss w ate rinthe s oil horiz o nlimitsthe ae r obic
life. In al o a s e s ofCe ntr al Asia e x c e s siv eirrigatio n andle a ching ofs alin e s oils ar ethe
r e a s o n s of a c c u m ulatio n ofple nty of w ater. Gre at am o u nt ofthis wateris n ot only
c o ndu cted by spe cialc an als but also penetrates to the de s e rt. This un c o ntr olled w ate r
免o ods r angela nds and for m sm any n ew str e am s and s m all hkes･ As a r e s ult the
pr odu ctiv ede s e rt angelands ar eput o utofoper atio n･ Palatablefo r ageplant? ar e r epla c ed
byhydr ophyte s andphr e atophyte s. Ne w str e a m s, bog and lake shinderthe m ov e m e nt of
flo cks. The criteriafo rthe a s s es s m e nt ofr angeland w ate rloggl ngin Ceqtr al Asia ar ethe
depthof fr e shgr o und w ater; changes of do min a ntplants andtheplantc o v erpe rc e ntage･
Tab且e且｡6e xplain sthe s e c rite ria.
Tab且cl.1
Crite riafo r a ss e s s me nt ofthe vegetativ e c o v erdegr adatio n
Statu s criteria Des ertificatio n cla ss e s
Slight Mode r ate Seve reandve rysev e re
1. Plantc om m u nity Clim a x o r slightly
changed
Lo ng e xisting
s e c o ndary
Ephe m e r als e c o ndary
2. Per c e ntage of
clim a x spe cie s
>75 75- 25 <25
3. De c r e a s e oftotal
pla ntc over
<25 25- 75 >75
4.Lo ss of fo r age o n
r angeland,%
<25 25- 75 >75
5.Lo ss ofc u rr e nt
in cre m e nt of w o od, %
<25 25- 75 >75
甘盈払且c且｡2
C riteriafTo r ass e s s m e nt ofwinde r o sio n
Status criteria Des e rtific atio n cla ss e s
Slight Mode r ate Se v er e andv e ry
S e v er e
No n_ arableland
1. Perc e ntage of
ar eac over ed with
sand dun e s
<30 3 0- 70 >70
2.Percentage ofare a
c o v erd withs od
fo r ming plants
50- 30 30- 10 <10
Ar ablela nd
1. Re m o v aloftop
horiz on, %
<25 25- 50 >50
2. Blo w- outs
,
pe rc e ntage ofthe
.a re a
<5 5 - 10 >10
3.Lo ss ofyieldof
m ain cr op, %
<25 25 - 50 >50
Tab且c1.3
Criteriafわr a s s es s m e ntofw ater er o sio n
Statu s c rite ria De s e rtiflC atio n clas畠es
Slight Moderate Se v e r e andv ery
S e v e r e
No n_ a r ableland
1.Type ofe r o sio n S he eter o sio n, single She eter o sion and She et er o sio n, rills,
rils rils, fo r m atio n of
gul ie s
n etw o rk ofgullie s
2.Re m o valoftop
sbilhoriz on
,
%
<25 25- 50 >5 0
Arableland
1
'
. Re m o valoftop
s oil horiz on, %
<25 25- 50 >5 0
2.Lo s s ofyieldof
m ain c r op, %
<25 25- 50 >5 0
甘免払温e且｡碩
Criteriafo r as s e s s m e ntofsalin z atio n ofirrigated la nd
Statu s crite ria De s e rtific atio n clas s e s
Slight Moder ate Sever占arld v e ry
Se v er
1.Soils aliniz ation,
s olidr e sidtle, %
0.20- 0.40 0.40- 0.60 , >0.60
2. Salinityofgr o und
w ate r,g/liter
3 - 6 6 - 10 10 - 3 0
3.Salinityofirrigation
w ater, g/liter
0.5 - 1.0 1.0 - 1.5 >1.5
4.Se a s o n als alt
accu m ulatio n,to n la
16- 30 30- 45 45- 90
4,Lo ss ofyieldof
m ain crop, %
<15 15- 40 >40
甘able且.5
Criteriafo r a ss e s s m e nt ofs oils aliniz atio n c a u s edbythedr op of Ar al Se alevel
Statu s criteria De s ertific atio n class e s
Slight ･ Moderate- Sev ere andvery
S e v er
1. C hange ofsoil Fo rm ation ofco a stal
de s e rts oilpartially
c o v e r ed with
barkhan s
Co a stals olo n chak Fo r m atio nof deep
s olopchak
2. Am o untofsaltsin
s oillaye rO-100c m,
to n l a
<13 0 130- 290 290- 3 70
3. C hange ofthe Fo rm atio n ofshrub Ps am m ophilo u s Fr agm e nts of
v egetativ e c o v er (Halo xylo n spe cies)
ands e mi-shrub -
v egetatio n
v egetatio n,
T am arix spe cie s
halophyte s
甘盈鮎且c且｡6
Criteriafo r a ss e s s m e nt ofr angeland w aterloggl ngin Ce ntral Asia
Statu s crite ria Dese rtiflCatio n cla s s e s
Slight Mode r ate Se v er e and
V ery S e V er
1. Depthof丘e sh
gr o u nd w ate r, m
1 0- 5 5 - 2 <2
2. C hange of T am ariⅩ r am o- T am arix r am o- Fr agmitis a u str alis
do min antplaJltS sissim a, Alhagi
Pe rSa X u m
sis sim a
,
Alhagi
Per S ar u m,
Kar elinia c aspl a
3.Plantc o v er
,
% <3 0 3 0- 70 >70
Fo rde v elopl ngthe criteria, e xperim e ntaldata c olle ctedin Ce ntr alAsia a nd Mo ngolia
w er e u s ed
, as w ella slite r atu r e s o u r c e s･ So m ede s ertific atio n m aps and e xpe rim e ntal
studie s c o v e n ngthe a re a s orSyria, Sa udi Ar abia, Chin a,India a nd lr an we re als o u s ed in
o Ⅶrprqject.
l･2Cone ctio n ofgr o u nd 由Ⅶ地 a nd m ap ping
●
Ass e s s m e nt ad m appl ngdes e rtific atio nin thefr am e w o rkofthis pr oject w a sba s ed o n
applic atio n oflo w-r e s olutio n spa c eim age s. N O A A/ V H R Rdata w erefo undtobe u s eful
forthe analysis of de s ertiflC atio n･ N o rmaliz ed Differe n ce Vegatatio nlndex 即D V I)w as
c o mputed bythefollo w lngfo rm ula:
N D V I-(NIR- R E D)/(NIR＋ R E D)
Where‥NIR- r ene cta n c ei
.
n n e arinfr ar edspe ctr al band(cha J m e12ofA VH R R)
RED - r ene cta n c e ln r edspe ctr al band(chan n el 1ofA V H R R)
Tw otype s of N O A A/A V HR R data w e r e u s ed:
- 21- 31 May(1992- 94)data, 4 ar e- min ute r e s olutio nN D VIdata
The o rigin al data is NOA A伽A S APathfi nderA V H R R Land Data Set
,
wb 血 ha s a n o min al 8-km r e s olutio n･ This data w e r ege o m etricaly
r egister edto a4 ar c- min utegrid･
- April 1992- M ar ch 1993 data, 3 0arc-s e c o ndr e s olution N D VIdata.
Tbe o rlg n al dぬ isthe GlobalLand 1-km A V H R R dぬ s etpr odu c edby
tbe United State sGe ologic al Su Ⅳ ey(U S G S) wbicb c onsists of 10-day
c o mpo site, n o min a11y トkm r e s olutio ndata･ Fr o mthis data s et, m o nthly
c o mpo site3 0ar c-s e c o nd data w er ede riv ed.
Thefir sttype of data w a s u s edbeca u s ein Ce ntr al As ia andadjoininga re a sthe m a xim u m
gr o wth of vegetatio ntake spla c ein the e nd of May' afte rinte n siv e winte r and sprl ng
pre cipitatio n.
The m atic m aps andpublic atio n s w e r e u s ed fo r c olle ctio n ofthegro u ndtr uth(Seethelist
giv e ninthe e nd ofthis chapter)･ 662plots ofappr o xim ately equ alar e aw e r e s elected
魚o m 也e s e s o urc e s. For e a ch sa mpleplot, the m e an N D V Ⅰ(4ar c- min uteim agery)w as
c alc ulated fr o m5pix els:
No rth
West Ce ntr al Ea st
So utb
Ea ch s a mple plot c o ntain sthe folo w inginfo r m atio n : c o ordin ate s ofthe c e ntr alpoints,
landu se type(se e甘a払且e A.3 ofAppe ndix A), a ndde s ertifl Catio n clas s a ndthe c a u se s of
de s e rtific atio n(s e e甘組b且e A｡4 ofAppe ndix A)･ The s ampleplots w er edistributedac r o ss
the r egi o nin thefbllow l ng W ay: Ce ntr alAsia
- 280, M iddle Ea st - 154, Chin a - 94,
M ongolia
- 66, AfTghanistan, Pakistan andIndia
- 66･
Inte rpr etatio n ofs mau-s c aleim age wa s c o ndu ctedbythefolo wi ng Pr o c edu r e:
●
1･ Un s upe rvis ed cla ssific atio n of 4ar c
- minuteN D V Iim age s,
2. L andco ver clas sific atio nby3 0a r c-s ec o nd m onthly N D V I data and s u rfa c e
te mperatur ede riv ed fr o mcha n n el 4 & 5 data(Tateishi,1999),
3. Vis ualinterpr etatio n of differ e nt clas s e s of im agery within la nds c ape
-
analogu e sin e a chge ogr aphic alz o n e･
The as s e ssm e nt of de s ertific atio ninthis studyis c o n c e m ed o nly withthedrylands and
s emi-drylands ofAsia(abo ut9,804,700km
2)･ Andthe a s ses sm e nt e x cludedthefollo wing
clas s e s:Bogs, Solo n chaks, Ba rela nd, Sto n e s, Mo untain s, Mo vings and and Extr a
- arid
lands. M o untain she r e m e a n m o untain ar e as e xcludedfr o m as s e ss m e ntbe c a us etheydo
n otbelo ngtodrylands(K harin etal, 1993)･
1
cla ssific atio n ofthedrylands ofAsia u s ed inthispr ojectisba sedo nthelands c apethe o ry
of So viet ge ogr aphe rs(Kharin et al, 1993)･ Table l･7 sho w sthe a re a s of drylands
clas sific ation of Asia. Figt m 且｡且(co v erpage)is a shaded reliefim age of Asia, which
show sthe m orphologyof difer e ntfe atu r esin Asia, andFigu r c且･2(c o v e rpage)isthe
dryla nds mapllS ed inthiss仙dy･
甘ab且el.7
Statistic s ofr egl O n aldryla nds m ap of Asia
Clas s n a m e Ar e a, km
2 Pe rc e ntage
Se mi-arid land 3,04 0,189 25.49
Aridland 7,294,219 61.14
Extr a- aridland 1,194,563 10.01
Mo u ntain s 401, 48 3.36
Total ll,930,119 100. 0
Lege nd fo r sm alls c ale m appl ng Ofde s e rtific atio nw a sde v eloped for e ach la ndu s etype･
The follo wing c atego rie s of land u s e w er eidntified: fore st/w o odla nd, r a ngeland and
m e ado w
, dry agric ultu re, irrigatio n agric ulture, anddried up s e aBo o rofthe Ar al Sea.
La nd u s etype andthedo min antland degradatio ntypedefin ede se rtiFIC atio n clas s. 甘a払且e
且･S sho w stheland u se types a ndtheir ar e a s c o n sider edfわr a s s e ss m e nt and 甘a触且c 且.9
sho w sthe land c o v e rtype e x cluded fr o m as sess m e nt･ The details forlege nd of
de se rtifl C atio n m ap a nd dryla nds m ap ar egiv e nin Ap pc mdix A.
Tab且c1.8
La ndusetype s c o n sider ed fわrthe study
La ndu s e Are akm
2
Per c e ntage
Fo re st/w o odland 408,421 4.17
R angeland and m edow 7,996,532 81.56
Dryagricultu r e 675,790 6.8 9
■Ⅰmigatio n agrlC ulture 704,3 15 7.18
Driedups ea月.o o r 19,642 0.20
Total 9,804,700 100. 0
Tablcl.9
Cla ss e se x cluded 丘o m ass e ss m e nt
Cla ss n am e Ar e akm2 Per c e ntage
Bogs 514 0.02
Solo n chak 121,568 5.72
Bar eland 113
,
091 5.3 2
Sto n e s u rfa c e 4
,
249 0.20
Mo u ntains 401
,
48 18.87
Mo vings ands 290,286 13.66
Extr a- arid land 1
,
194
,
563 56.20
Total 2
,
125
,
419 100.0 0
1.3 Data s o tlr C e S
Thefollo w i ng s o u r c e shav ebee n u s edforthe c o mpilatio n ofthe de s ertiflC atio n m ap of
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T he regio n of Ce ntral Asiain clude sfi v e n e wlyindepe nde ntco untrie s(the'for m erSo viet
Republics oftheSo viet Unio n):Ka z akhstan, Tu rkm e nistan, Kirgyz stan, Uzbekistan and
Tajikistan. The ar e a a ndpopulation ofthe s e c o u ntrie s ar egi v e nin 甘汲b且e2｡且.
Tab丑e2.A
The ar e a andpopulatio n ofCe ntr al Asian c o untrie s(Kharin, 196)
Co u ntrie s Landar e a
,
Ⅹ103 kn
2
populatio n, 革1 0
3
1 95 9 1970 1979 189 1996
Ka z akhstan 2
,
713.3 9,293 13,009 1,468 16,538 16,791
uzbekistan 447.4 8,119 ll,799 15,391 19,906 22,193
Kirgyzstan 198.5 2,006 2,93 4 3,529 4,291 4,461
Turkm e nistan 488.1 1
,
516 1
,159 2,75 9 3,534 4,5001
Tajikistan 143.1 1,981 2,900 3,801 5,112 5,707
Total 3
,
994. 22
,
975 32
,
801 40,161 49,381 53,786
Ce ntr alAsia(called Middle AsiabyRu ssia nge ogr aphe rs)islo c atedwithin v a st Aralo -
●
Caspl anbasin･ Vast des e rt and s e mi-de s e rt plains, piedm o nt plain s and o a s e s of
l
irrigated s oils ar ethe m ain lands c apes ofthe regi o n. T he n e wfl V e c o untrie s m e ntio n ed
abo v efo rm a s epar atege opolitic alregio n.
The se c ou ntrieshave much･in c o m m o n :也e physic ale n vir o n m e叫 e c o n o mic heritage
fro mthefor merSo vietUnio n, similartr aditio n sin agri c ultur e, and a similar cultu r e and
r eligio n(isla m).
Thede s erts ofCe ntr alAsia arelo c ated inthete mpo r albelt ofthe co ntin e ntalclim ate.
S um m erishot
,
dry and clo udles s･ W interis mild, e x c ept the n o rthe mpart ofthe r eg1 0 n
whe re winteris c old･ T he s e clim atic fe atu r e sar einte n sifled by ge ogr aphic barrie rs,
whichis olate thete rrito ryfr o mthe s o uth. So thetemper atu re regl m ein s u m m erdo e s
n ot str o ngly differfr o mthe n eighboring co u ntrie s I Ir an and Afghanistan. Clim atic
indic e s ofthe r eglO n aregi v e nin Table2.2.
Du ststo rm s ar e o n e ofthe m o stchar a cte risticfe atur e s ofthe r eg1 0n･ Du st sto rm sbegin
bythe wind v elo city9 - 14m/s e c and so m etim e s withalo w ervelo cityofabo ut6 - 8
m/s e c･ The greatest n u mber ofdaysin aye ar with du st sto rm s w as r egist r ed in the
folowing statio n s:C he slme - 113days(1948), Repetek - 106 days(1939), Molla -
Kor a- 146days(1938), M uin ak - 121(1958). High albedois als o a char a cte ristic
fe atu re ofthede s e rt･ It totals3 0-34 %fo rbarkhan s ands
,
20- 25 %fordrys and and25-
35% fo rpebble s u rfa c e. Fo r s and du n e sgr o wnby v egetation albedo falls to 20 %.
Albedo ofcultivated v egetatio nis m u ch lo w er, about5 %(Baba ev et. al, 1993).
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The m ainfTe atu r es ofsoilcoverin Central Asia nplain s ar ein clo s e c o rr elatio n with a
z o n al fa cto ri.e . , the s mal quantityofpr e cipitatio n･ Ac c o rdingto
”Soilm ap ofCe ntr al
Asian Republics
”(Lobova, 1971)thefollowings oils are c o m m o nintheplain s r egio n of
Ce ntr al As ia:gr aybr o wntypical,gr aybr o w n s olo n ets-like, gr aybr o wn s olo n chak-like,
des e rt takyr-like,takyr, de s ert s andys oil. Gr aybr o wn s oils a r e m ainly c o m m on inthe
Ustu rt and Kr a s n o v odskpe nin s ula, in s o m epa rts ofthe Ka r aku m andthe Kyzylk um
de s ert and in piedm o nt plain s as w ell･ Dw arf s e mi
-shrub vegetatio nis the m o st
c o m m o nforthe se s oils(Arte misia ke m r udic a, A. te r r a- lba, Sals ola ge m a s c ens, S.
orie ntalis and An aba sis s alsa). Co mmunitie sof Haloxylo npersicum and othe rde se rt
shrubs ar e c o nfin edto de s e rt s andy s oils. Takyr-like soils ar em ainly co mm o ninthe
an cie nt delta plain s ofthe Amudarya, the Tedzhe n and the A tr ek rivers, where
肋lowlo n aphyllu m, Sals ola orie ntalis andS･ ge m a s c e n s ar ethedo min a ntspecie s･
Distributio nofagric ultu r al land byland u s etype sis giv e nin Table2 3･ Cotto nis the
m ain c a sh cr op ofthe regi o n. Ⅰmigated far mland oc c upie s8.672millio nha. The
pr odu ctio n of c otto nin 192 w as315･O tho u s ands oftons in Ka z akhstan, 68･Oin
Ku rgyz stan, 6,2 92.0 in Uzbekistan, 1,45 7.0 in Tu rkm e nistan, 920.0 in Tajikistan･
Liv esto ck n u mber stotaled by millio nhe ads 17.4, 64.1, 4.9, 2.0 and 0.23fo r c attle,
sheep andgo ats, pigs, ho rs e s andc am els r e spe ctiv ely(Kbarin, 1996)･
Table2.3
Distributio n ofagric ulturalland ofCe ntr alAsiabylandu s etype s,ha(Kharin, 1996)
Landu s e
Ty pes
Co untries
Kazakhsta n Kirgyz stan Uzbekistan Tu rkm e nista n Tajikista n Total
Ar ablelan 36
,
000 - 537 4,183 1,233 822 42,775
Haymaking
Land
300 166 1 19 9 30 624
●
R angeland 1 80,000 5,233 23,144 34,527 3,436 246,340
･Tdtal 21 6
,
3 00 5,936 27,44 6 35,79 6 4;2g8 289,73 9
As Table2.1 sho w s
,
thepopulatio n m or ethando ubled o v erthela st30ye ar s･ Ingeneral
也ede m ographicpr o c e ssin Ce ntr alAsiaisfbllo w l ngapa仇e m of
"
highbir也r ate - bigb
m o rtality
”
,
which is c o m m o nto alldeveloping c o u ntrie s, with c o ntr aryto the m odel
"lo wbirthr ate - lo w m o rtality
”
of de v eloped c o untrie s. But this offic alstatistic sdo n ot
r efle ctsthe r e alsitu atio n.
Byr o ugh estim atio n,fr o m4to5 millio npe ople(m ainlyRu s sian s)have emigrated fr o m
the c o u ntrie s of Ce ntr al Asia sin c e19 91.
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Thedrying
L
uP Ofthe Ar al Se a w as c a u s edby withdr a w al ofw aterfr o mthe Am udarya
and the Syrdarya riv e rsfo rirrigatio n. Bythe as s e ss m e nt of 1993(Kharin et all , 1993)
saliniz atio n ofs oilsdu etothedr op ofthe Ar alSe ale v elo c c ur edin an a re a of 49,197
km
2
. A n e w anthr opoge nicde s e rt w asfo r m ed inthis v a st ar e a. Ra z ako v(1994)fou nd
that75millio nto n s ofs alts w e r eblo w n･off fr o mthedried且o o r of the Ar al Se a. The se
s alts w er etra n sported by windo v ergr e atdista n c e s･
W ind e r o sio n m ainly o c c u rsin sa ndy de s ert. Tr a cts of m o v lng S a nd du n e s of
anthr opoge nic o rlg n a re c o nfin edto the ar e a s of a ctiv ehu m aninte rfe r e n c ein de s e rt
e n vir o n m ent(r oads, c a n als, c o n stru ctio n site s etc･)･ In Ka z akhsta n, wind e ro sio
.
n
affe cted20.5 million ha ofplo ughland and 25millio nha ofr angeland. Te clmo
■ge nlC
de s e rtific atio n o c c urr ed in the area of181.3 tho us and ha. The s e ar e a sin clude ga s
pipelin e s, mining site s and military test site s ofthe fo rm er U SSR (Baitulin and
Bektu r o v a
,
1997).
In the K ar aku mde s ert, n atu r aler o sio n(de凸atio n)is obs e rv ed o n15 %ofs ands gr o w n
by vegetatio n. The s e e r oded ar easin clude blo w-o uts, single ba rkhan s(m o ving s and
du n e) and gr o ups of barkhan s. Their lo c atio n c anbe studied only by large-s c ale
●
m appl ng･
Tr a cts of m o v i ng S ands of n aturalo rigin have be e n e x cluded &o m as s e ss m e nt･ Fo r
e x ample, Dzhillik um s ands(lit.
"Fu rio u sS ands
”
)arekno wnin the Kar ak um de s e rt･
The s e s ands ar ein a c c e s siblefo rpe ople.
w ater e r o sio nde v elops o nthe m o untain slope s andinthe piedm o ntplain s of Ce ntr al
Asia. Ac c ordingtothe m ap ofKha rin et al.(193), water erosio nin the AralSe abasin
w a s register ed inthe a re a of 82,578 km
2
. The slightlyer odedar eadomin ated(64 %),the
r e m aining are ais m ode r atelydegr aded. N urbe rdye v(1982)studied s oilero sio ninthe
Kopetdag pidm o ntplain･ W he at,barley and lo c al v arietie s ofp早rs W er C ultiv ated in
this belt. The inte n sity of w ate r er o sio nis depe nde nt upo n slope, e xpo s u r e and
te chniqu e oftilage. Ac c ordingto Baitulin and Bektu r o v a(1997), w ate r e r o sion in
Ka z akhstan affe cted 2 0.5 millio nha, a m o ng which5.2 millio nha w e r e afe cteds e v e r ely.
Am u ally in this c o u ntry 60millio nto n s ofs oil m aterial w a s w ashed a w ay fr o m
plo ugbla nd.
The c o n str uctio nofgr a ndio s eirrigatio n c a n alsin Ce n土r alAsia andrecla m ation ofn e w
la ndshaveledto cha nge s ofphysic al e nvir o n m e nt. So m e are a sh ve be e ntr a n sfb- ed
to z o n e s of ecologlC al c ata strophe, s u ch asthe Tedzbe n o a sis in Tu rkm enist皿 ･
Dukho v nyi(1980)hasdevelopeda cla s sificatio n ofchangeinirrigateds oils(Tab且e2･4).
The a utho r ofthis Table c o n siderstho s e change s as stable, which alw aystakepla c eby
irrigatio n･ No n stable change sdo n ot alw ays o c c u r･ So m e90% ofirrigated far mlandsin
Centr al Asia ar e affe cted by Saliniz atio n. Po o r agr ote chniqu e s, in sufflCie ntdrain age
n etw orks and lackofcr op r otatio n ar ethe m ainfa cto rs stim ulatings oildegradatio nin
c otto n o a s e s ofthe r egl O n.
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Change ofe n vir o n m e ntalfacto rs u ndertheimpactofirrigatio n(Dukho v nyi,1980)
Type ofchange s Fa cto r s ofcha nge sし Po sitiv e
effe ct
Negativ e
effe ct
Stable, No n- M ildingthe clim ate ＋
c o ntr oled C hange ofn atu ralv egetatio n ＋
Change ofmic r o o rganis m s 十
Change ofwildlife ＋
Lo w e rl ngthefor c e ofwind ＋
C hange ofriv e rflo w 十
Change ofc ultu r alvegetatio n ＋
Lo w e n ng n o npr odu ctiv e e v apor atio n ＋
Non-stable, C hange ofgr o u ndw ate rle v el ＋
＋
Contr oled C hange ofhu midityin a eration zon e
Change ofgro und w ate r min e r aliz ation
C hangr ofriv er w ater min eraliz atio n ＋
Change ofphysicalpr opertyofs oil ＋
･C ha nge ofs altc o nte ntin a er atio n z o n e ＋
Er o sio n ofslope s
Use of min e r aliz ed w ater fo rirrigation, abs e nce of cr op rotatio n and applic atio n of
large amo unt offertiliz ershasledto s ever e s oil degr adatio nin Tu rkm e nistan(De s e rt
Re s e a rch In stitute, 1996). As kno wn, an optim alqu antityof fertilizer stim ulate sthe
pr odu ctivityofagric ultu r alc r ops ands oilfertility. Butifan overlyaba ndaJlt am 0 unt Of
fertilizeris applied the s urplu s of nitr oge n c andepr es s s oil biota. The s e v e rityofs oil
s aliniz atio nin irrigated far m-lands ofTu rknep.istan ar edistributedin the follo w lng
w ay: n o n s alin e4.6 %, slightly s alin e28.5%, m ode r ately s alin e53.8 %, s e v e relys alin e
13.1% .
Saliniz atio n ofirrigated s oils is a s erio u spr oble min Ka z akhstan. The s oils ofthe
se c o ndarys aliniz ation occ upy376.7tho u s andha, whichc o n stitute s20% ofallirrgated
land. A bo ut0.5 millio nha ofirrigated landha v ebe c o m e un u s edbe c a u s e ofs aliniz atio n
andpr oble m s with irrlgatio n syste m s. The siz e ofthe ar e a ofu n u s ableland, in c re as ed
丘v etim e s a鮎r1990(Baitulin a ndBektu r ov a, 1997).
2.3 Degr adatio n ofthe v egetative c o v e r
The ca u s e s ofland degradationin Ce ntr al Asia, withperc e ntage ofaffe cted ar ea s, a r eas
follo w s : v egetatio n cle arlng 28 %, o v e rg a zlng 29 %, e x ce ssiv e irrigatio n 9 %,
c o n structio n ofr o ads and c an als 8 %
,
hay produ ctio n3 %, unde rgr azlng 3 %, w ater
filtration 2.%
,
other c aus e s18 %(R Larin et al., 1993). The catego ry of othe r c a u s e s
in clude sfire s
,
min e w orking, m ov ment oftr an sportation v ehicles, and othe r n o n-
ide ntified c a u s e s･ Degr adatio n ofthe vegetative co v e ris the m ain type ofland
degr adatio nin Ce ntral Asia. Us u ally, v egetatio nda m ageistheinitialstage ofhu m a n
inte rferen c einthede s erte n vir on m entvegetation.
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Degr adation of fore sts in Ce ntr al As ia is one ofthe m o st dis astr o u spr o c e ss e s･
Ac c ordingto the cla s sific ation of fore stsinthefo r m er U SS R, the m ajo rityofCe ntr al
Asia nfo r e st belo ngtothefir st c ategory - pr ote ctiv efore sts･ Info r m atio n o nthe ar e a
a ndgr ow ing Sto ck offo re stsinthe r egio nis givenin 甘盈触且c2｡5･ Thetablete stifiesto
po orfor e stre s ou rc e s ofCentr al Asia･ During1981thro ugh 1989,the siz e of for e st are a
diminished in all Republic s, e x c ept Ka z akhsta n(甘a払且e 246)I In Turkm enistan, the
redu ctio n ofthefor e sted la nd o c c u red largelyas a re s ultofw o odcuttingforfuel.
Tab且e2.5
Ar e as offbre st 皿dgr o w l ngSto ck in Ce ntr alAsia nRepublics
(Natio n al Eco nomy oftbeU S R,1991)
Republic s Pe rcentage offor e sted Fo r estar e ape r Gr o w l ngStO Ck,
Land inhabita nt, ha milio n m
3
Kazakhsta n 3.16 6.3 3 6.0
K irgyz sta n 3.30 6.3 23.0
Uzbekista n ll.60 0.6 ll.0
Tajikistan 1.60 0.1 6.0
Tu rkm e nistan 12.10 3.0 14.0
Tab且e2.6
The siz e ofindtlStrialw o odc uttingin Ce ntr alAsia nRepublic s
(Nation al Ec o n o my oftheUSSR,1991)
Republic s Indu strialw o odc utting,tho u s andha For estedare a,tho usa ndha
1 981 1983 1984 19871988 198 1983､､1989 Cha nge
Ka z akhstan 85.4 8 7.2 72.7 71.8 71.2 65.9 9,353■ 9,643 ＋288
Kirgyzsta n an 0.7 737 729 -8
Uzbekistan 8.4 10. 10.1 10.2 4,3 5.8 1,909 1,3 02 -3 92
Tajikistan 0.2 36.1 31. 32.5 32.5 32.5 458 410 -48
Turkm e nista n 5,121 4,127 -994
Ac c o rdingto Sukhikh(1991), thepr odu ctivity offo re st in Ce ntr al Asiahasde clin ed
du ringthe la st 50ye a rs･ During 195 0thr o ugh 1990, effo rts of afo r e statio n w er
c o ndu ctedin an a re atotalling5･7 millio nha･ Fr o mthis ar e a, Onlyl･7 milio nha w er e
co
.
n s erved and registered a spr odu ctive for e sts･ Sukhikh(1991) als oindic ated the
principalc a u se offor e stdegradatio ninthe r eglO n : a nim algr a zing, u n w arr a nted c utting,
poor s cientificju stiflC atio n ofm e as u re s o nfo re stregener atio n, and lo w s al ryofr anger s
and otherfo rest per s o n al･ M any c as e s of u n w arr a nted c utting w ere r egiste red in
Turkm enista n. A total of603c a s e s ofviolatio n ofthe Fore stCode w er e r egister edin
1991a nd 905 cas e sin1992(De s ertRe s e arch ln stitute,196)I
Degr adatio n of de s ertr angeland is a r e s ult ofthe ove r-exploitatio n offo r age re s o u r c e s･
The degre e of degradatio nin gr a zlngla nd depe nds upo nthe c o mpo sitio n o‖iv e sto ck
andtheintensity ofgr a zlng･ She ep m ainly graze he rba c e o u splants, c am els fe ed o n
shrubs ands e mishr ubs
,
a ndgo ats c a n c ons u me alltype s ofvegetatio n･ A syste m of fr e e
ranglng domin ates the ra nge m an age m e nt of Ce ntral Asia･ She ep c an m o v efro m
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w atering points ma xim u m at5 - 7 km (Nikola ev, 1972)･ Rangeland aLrO u nd w atering
points c a nbedivided intothefbllo w lngZ O n e S :
1. Thethirdstage ofla nd degr adatio n(ve ryseve repr e s s u r e),0･5-1･5km ,
2. The s e c o ndstage ofland degradatio n(s everepre ssu r e),1･5-3･5 km ,
3. T heflrStStage Ofla nd degradation(m oder atepre s s u r e),3,5-7･O km ･
Be re z n ev (1995)fou ndthatin s e v er alpr o vin c es ofKa zakhstan for age pr odu ctio nin
de s ert r a ngela nds w a s exha u sted e v e nby the 1960
'
s･ Negle c血 uy, the nu mber of
live sto ck in cre as ed by4 0% du ringthelast25ye ra s･ Curr ently, 25 %ofr angelands,that
ha v e w ate n ng points, ar e s ubject to degr adatio n･ In ge n er alliv e sto ck ispro vided with
pastur ageby51･8 %･ In Tu rkm e nistan, 50･5 %ofr angelands are slightlyde s ertified, 45 %
m ode r ately de se rtified and 4.5 % ar e s e v erely de se rtified(Des e rt Re s e archIn stitute,
1996). In Uzbekistan, 58 %ofthe v egetationis slightly degraded, 37 %ar e m oderately
degr aded and5 %ar e s ev r elydegr aded(Kharin, etal･, 1993)I
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MIE) DL E監A S甘
-Asia nCo Ⅶntries-
3.1 ‡m舌r odⅦ ct孟o 皿
The pr e se nt studyis c o n c e rn ed withthe de sertifl C atio nin the Asian part of M iddle
Ea st･ The r egi o n c o n sist offo u rs ub- regi o n s:1- Tu rkey, 2- Ir a n,3- Ar abianpe nin s ula,
whichin clude sthe c o untrie s of Sa udi Ar abia
, Yem e n, U A E, O m an, Ku w ait, Qata r
and Bal1r ain, and4- T heFe rtileCr e s c e ntc o u ntrie s, whichin cludesIr aq, Syria,Jordan,
Isr a el
,
Sin aiofEgypt andthe o c cupiedterito rybyIsr a el.
Withthis definitio nthe total land s u rfa c eis appro xim ately6･2 62millio nkm
2
. The
totalpopulatio nis about24 0millio nin 1999as estim atedbythe a utho r, and the
a - u alpopulatio ngr o wthr ateis3%.
T he pr oblem ofde s ertiflC atio nin Middle Easthas alo nghisto rythr o ughthe pa st
c e nturie s･ Itha sbe e nsubject tolo ng-te rm change sin clim ate and hum an a ctivitie s.
T he n slnghu m a npopulatio n and, the a s s o ciatedgr owth in c o n s u mptio n of limited
res o u rc e sbyh um a n a ctivite sha sledto s e v er ed gr adatio n ofv egetatio n ands oil, and
to sho rtage w aterr e s o u rc e s, which c o mpo s ethe e ss e ntialn aturalre s o u rc e sfo rhu m an
e xiste n c e･ W ithinthe r egi o n, de s ertific atio nis o n e oftypical form s ofe n vir o n m e ntal
degr adatio n.
3.2 P hysic a且and n atu r alch ar a cte ristic s
3.2.1 Relies fe attl r C S
In ge n er al M iddle Ea st reglO n C an be dividedinto simple z o n e s, nortbe m m o 皿tain
belt, c o mpn slngthe state s ofTu rkey, Ir an andn orthe rnpart oflr aq･ T he s e c o nd zo n e
fo rm edby plain s anddis s e ctedplate a u s(Be a umont et al., 1978). Figu r es.且 sho wsthe
distribution ofthe s efTe atu r e s.
In the m o untain part, the Po ntu s Mo u ntain sin Tu rkey, an inte rrupted chain of
highla ndspar alelof Bla ckSe a c o asts,ris ein alt血de m o r etha n3 000m s o uth ofRiz e.
The highe stpe ak ofthis ch ain is 51 65m at Ar ar at Mo untin the e a stpart･ In the
s o uthe mlc o ast of Tu rkey, the Ta urtu sM o untain sinter s e ct withthePo ntu sM ou ntains
andpr e se nta n atu r albarriertohu m anm o vem e nt･ The Anatolian Plate a u o c cupleSthe
c e ntr alpart ofTurkey;itisfo u nd at abo ut500m ele v atio n and r elativ elyis olated
丘o mthe c o asts.
InIr an
,
m o u ntain s ar edivided intotw oparts along a s o uthw e st-to- n o rthe a st tr an s e ct.
In the n o rth of Iran and alo ngthe s o uthe rn sho r elin es ofCaspla nSe a ar elo c atedthe
Elbu r zMo untain s
,
whichris eto an el v atio n of 5510 m atD am a v and Mo u nt. In the
southw est ofIr an
,
o v e rlo okingthe Tigris-Euphr ate slo wlands andPe rsia nGulf, the
Zagr o sMo u ntain sstretch alo ngtheIraqi-Ir a nian bo u ndarie s･ The highest elev atio n
r e a che s4548m at Mo unt Zardkuh･ The e a st of Ir an is o c c upied bythe
” Ea ste m
Ir anian Highla nds
”
, which fo r m a n atu ral bo rde rsbetw e e nIr an and Afghanista n a nd
20
BlackSe a
An atOlianP[ate a u
* s. I
a
De adSe a
Lo wlands
C u ntHe
3OOOnl
No u n
_ . . . _ _ - 一
息
㌔
rarat
♂ S
CaspianSea
Mo u ntDa m a ∀and
H 息
4548rTi
KopetDag
‾
{
ヽ - ､
＼
〔⊃ Da sh＋ Kavir
Zard Kuh
TigrisEuphrate s
Dash- 母 -Iut
0 km
FigⅦr e3.且 M ajor r elief fe atu re ofthe M idleEast(Be a um o nt, 1978, m odified bya uthor s)
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attain a n altitude of 2500m ･ The c e ntralplate a u of Ir anis dividedintotw o m ajo r
basinsboth with inla d drain age･ The Dasht- e - Ka vir fo r m s ahuge s altde s ertin the
n o rth
,
whiletbe工)a s血t-且utfわrm sthe s outhe mba sin.
Inthe East ofthe Red Se ain the Arabian Pe nin s ula
,
highla nds alo ngthe Red Se a are
fo u nd whe rethe highe stpe ak is m orethan 3 700m in Ye m e n. Fr o mthis c o rn e rthe
reliefge n e r allyde clin e sin elev atio nto w ardthe n o rth and e ast ofthepe nin s ula. In
c e ntral Arabia, the r elief fo r m s s eri s of w e stw a rd fa cing e s c arpm entsin an ar c-like
fo rm ar o u ndthe m ainhighland m a ss ofthe We stCo ast･ Upland ar eas ar efo u ndinthe
pro ximity tO the Medite rr a n e an e aste m c o a st, with a gr adual de clin ein altitude
to w ardstheinte rio r. The s ebigbla nds attain a m a xim u m of3 000m at Mo u ntHe m o n.
Thepattern ofreliefinthis r egio nis complic ated bythe e xiste n c e ofthe n orth-s o uth
fa ult z o n e ofthe Dead Se alo w-lands
,
whichha sdiss e ctedthe upland belt to fo r ma
tr ough-like r eg1 0 ndes c e ndingto 410m belo w s e ale v el at the surfac ele v el ofthe
De ads e a･ T hisisthelo w e stpointin theglobe.
Thelarge stlo wlandbeltofthe r egi o n Stretche sfro m n o rth ofIr aqtothe m ou ntain s of
Om an･ InIr aqitis c･r o ss edbythelarge riv er s ofTigrlS a nd Euphr ates wher e a sinthe
s o uthernpa rt the r elief is minim al. Thelo wlandbelt c o ntinue s as an atte nuated z o n e
alo ngthe w estem sho r e ofthe Gulftobr o ade ninto an e xte n siv eplainin so uthe aste rn
Ar abia
,
where thelarge sts andSe ainthe w o rld,theRub
'
alkhalisfo und. Her e s o m e
dun e s a re m o r ethan 20 m in height Fin ally, the M o untain s of Om a n r e a ch a
m a xim um of 3000m atGebel A I A khdar(Be a um o ntetal. , 1978).
3･2.2 Ge ology
In g qn e r alterm s, the oldestr o cks of Pr e- C ambrian andPaleo z oic age s ar efo u nd o n
the stable m as s es ofAr abian Pe nin s ula･ T he s eba s e m e ntrocks ar e e xpo s ed in w e ste m
jhabia･ No rthw ards
,pr ogre s siv ely yo u nge r r o cks m o stly ofs edim e ntary o rlgln o c c u r
sucha sthefa m o u sNabian S andsto n e.
IntheFertileCre s centa ndlr a n r egl O n S m arin e s edim e nts,inpartic ularlim e sto n e a nd
m arls ofMe s o z oic age make up a m u ch largerpr opo rtio n ofthe o utcr op. Calc ar e o u s
s edim e nts are of an e c o n o micimportance, astheyc onstitute res e r v e sfor oil. Ro cks of
Te rtia ry age c o n sist m o stly ofm a rin e s ands, clays, m arls a ndlim e sto n e. The s e ro cks
o c c u r alo ng a wide z on epar allelingthe Gulfa ndin theinla ndba sin s oflr a n a nd
Twkey.
ThickQu ate m a rys edim e nts a r e c o nfin edtothe uplandba sin s, wher ethe m ajor valey
syste m s of Tigris, Euphr ate s and othe rs ar efTo rm ed･ E ruptive r o cks, m ainlybas alt are
fo undinthehighland z on e s ofTu rkey and Ir an, and inthe adjac e nt are ato the m ajo r
fa ultingz o n e s ofthe De ad Se alo wlands and Red Se areglO n･ Volc a nicpe aks are s een
in M o untAr arat and MountD am av and･ In othe rpla ce s,lava upw ellingha socc u rred
alo ngfiss u re s r atherthan fr o m s lng e v e nts･ The s e c a se arefo und ar o u ndJebeled
Dr uz einSyria and inthe uplands ofw e ste rnSa udi Ar abia.
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3｡2.3 Gcom o 『p払o且ogy
Ge o m orphicha z a rdsplaya signific antr oleinla ndfor m sform atio n andstronglyafe ct
hu m a n a ctivite s･ M o st ofthe s eha z a rds ar e adire ctr e s ult of w ate r a ctio n･ In upla nd
are as
,
landslides, erosio n and m ud鮎 w s ar e c om m o n o c c u rr e n c eso unstable slope s
withlittle v egetatio nco v er. Fr equent剖o ods c ande v astate riv ers and lo wla nd ar e a s.
W ith the lo ng dry s e a s on that pre v ails alm o st e v erywhere du ring s u m m er, wind
ero sio nis a m ajo rha z ard, winds c a u s ethe m o ve m e nt of large qu antities of fin e-
grain ed m ate rials,le a vingbehinda c o n c entra土io n ofc o a rse-gr ain ed sedim e nts･ Sa ndy
depo sits a re com m o nthr o ugho ut the e aste mpa rtofM iddleEast.
In Ir an s alt w e athering hasbe e ndis c o v er ed to be a nimpo rtant proc essin the
bre akdo wn ofr o cks cr o ssi ngthe allu vial fan s a ndplains o nthe m argi n OfDa sh- e-
Ka vir(Be aum o nt et al, 1978). Fu rther e vide n c e oftheimpo rtanc eofthispr
.
o c e ssi?fo u ndin adescription ofc r a cking paralel sto n e o npa v e m e nt s u rfa ces l nSin ai
(Yaalo n, 1970)･ As inIr a ni
.
an e xample,thegr o wth ofgyps u m ands alt crystals infln e
c re vic e s s e em stobethepri m e C a u s eOfs alt w e athering･
Be a um o nt et all
, (1978) e mployed 竺 simple basin m odel to describe the
ge o m orphologyln Middle Ea st･ This si mple m odel div des the ba sin into fo u r
e nvir o n m e ntal z o n e s: upland, allu vialfan, allu vialplain a nds altlake o r saltdes e rt.
The upla ndz o n eis char a cte riz edbyste ep o utc r ops, which ar e u s u allyr esitantr o ck
types･ Ge n er allythis z o n ehas an er o siv e a ctivity resultingfr o m s e v er e w e athering
c o ndit o n s
,
nu viala ctivity andm as s m o v e m e nto n ste ep slopes･
The three other m orphological z o n e s ar e e s s e ntialy depo sitio n al in n atur e. The
allu vialfan z o n eis situ ated at the m a rgi n Of the upland z o n eand char acteriz edby
●
slope sof3to 15 degr e e s, withc o a rs em ate rialsbr o ught o utbyflu viala nd m udno w
a ctivity.
The allu vialplainpo ss e s s eslo w e r slopethanthat ofallu vialfan, a ndin m any c as e of
M iddleEast,for m sthe m ajo r m O rPhologic alzone･ Itis chienyfo r m edby w ate r a ctio n
depo sitio n, but wind e r o sio n als o o c c u rsher e･ Thefin e r s u rfa c e m ate rial isge ne rally
r e m o v ed by the wind, 1eavl ng a Sto n e O rPave m e nt de sert behind, and fo r m ing
deposits oflo e ss o r s 皿d du n e sinthelowerparts ofthe zo n e, o r o nthe m argl n S Ofthe
adjac e nts altdes ert.
The s altlake a nd s alt de s e rt zo n eo c c u r only l nbasins witbo山 drain age o utlets.
Mate rialsinthis z o n eis n o rm ally 丘n egr ain ed, ofsilt o r clay siz e, withthe c o ars er
m ate rialha vingbe e ndepo siteddu ring pa s s age o v erthe allu vial fan andplain z o n e s.
Salt c m st are o鮎 n fわu nd o nground s u血 c e a nd a s alin edepo sit o c c ursinthe soil
pr ofile･ Slope s ar everyge ntle, and as aco n s eque n c e w aterbodie sarevery shallo w
and c o v e re xte n siv e ar e as･ W ate r m o v e m entinto this z o n efr o m adjacent uplands
take spla c e m o stlyinlate winte r a nde arlysprlng･ Bylate s u m m e r allsta nding w ate r
ha s n o rm ally ev apo r ated a nds alt c ru st a refo r m ed. The Da sh- e- Ka vir ofc e ntral Ir an
a ndthe Riv erJo rd anillustr ate ve ry w ellthis m odel.
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3｡2.4 So豆丑
Soil is o n e ofthe m o st vital n atu r al re s o u rc esin a ny r egi o n, be c a u s e, witho utit,
agn c ultur ala ctivityis n otpo s sible･ Itis als o r elativ elye a silyde stroyed bythe c ar ele s s
a ction s of m an･ Ba sicfa cto rs c o ntr ollings oil fo rm atio n are clim ate, pare nt m aterials,
v egetatio n, slope, hydr ology, mic r o- o rganis m s, hum an a ctivity and tim e. Pa re nt
m ate rialand clim ate c o ndition s ar eus u ally the m o st signific antfa cto r sinnu e n clng
s oiltypes.
In the M iddle Ea st, a n u mber ofs oilstype stand o ut exc eptio n allyimpo rtance with
regardto eithe rtheirtotal are a of o c curr e n c e o rtheir agrlC ulturalprodu ctivity. In
ter m s ofthe Gr e at SoilGr o up classiTIC atio n, the s etype s ar ethe Red Desert s oils
(in cludinglitho s ols and s and); Sieroze m s(in cludinglitho s ols and s a nd); Reddish
Pr airie
,
Reddish C he stn ut and Reddish Bro wn s oils; Terr aRo s s a, a nd Rendzin n as;
Che stn uta ndBr o wn s oils; and allu vials oils(Be au m o ntetal. , 1978).
The Red De s erts oils arethe m o st widely o c cu rlng s oilsin Middle East, m o st ofthe
◆
Ar abia nPe nin s ula
,
Ir aq,Jordan ands o uthe rnIr an･ Owingtothedrynes s ofthe reg1 0 n
in whichthe s e s oils ar efo und
, animal andplantgr owth withinthe mis minim ala nd
cons eque ntlytheh um u s c o nte tis v e rylo w･ Soilhoriz o n s ar epo o rlyde v eloped a nd
thetextu reis c o ar se with m any u n w e athe r edm aterials.
Sie r o z e m s o rGrey De s e rts oils ar e c o nfl nedtothe n o rthern and c e ntralparts of Ir an
whe rete mper atu r e c o nditio n sdy e c o ole r･ They ar e cha racteriz ed bythe a c c u m ulation
ofc alciu m c arbo n a‡ejustbelo wthe s u血c e･ NeithertheRedDe s e rts oils n o rthe Gr ey
De s e rts oils ar e ofgr e atagric ulturalsignific an c e.
ReddishPr airie, ReddishChe stn ut and Reddish Bro wn s oils a r efo u ndinthe r eg1 0 nOf
the uFe rtile Cre s c e nt
m
ofn o rthe mlr aq andSyria･ The Reddish Pr airie s oils appe arto
ha v ebe e nde v eloped under gr a ssland c o nditio n s and are of gr e at agrl C ulttlr al
●
pr odu ctivitypartic ularly fo r c e r e als. In slightly drie r ar e as, Reddish Che stn ut a nd
Reddish Br o Ⅶ･ s oils o c c u r･ The s e s e e mto fb- u nder a r a nge of v egetatio n
c o nditio n s
,
butallshowthede v elopm e ntofa c alciu m ca rbo n ateho riz o n atdepth･
Te rr 礼Ro ss a s oils ar e ofe x c eptio n al agrl C ultu r al impo rta n c e a nd de v eloped o nba rd,
pu r e c rystalin elim ston e s u nde r a Medite rr an e an clim atic r egl m e, a nd o c c u r
e xte n siv elyin Tu rkey, Syria, Leban o n, Jo rdan andIsr a el･ T hede ep redc olo r ofthe s e
s oilsis tho ught to be du eto the pre s e n c e ofs e squ 1 0 Xide s of iro nin c on side r able
qu antities･ Their clay c o nte ntis c o m m o nly abo v e50 %and be c a u s e ofthis, their
m oistu r eholding c叩aCityis go od･ Du eto their u n stable stm ctu r e, thes e s oils ar e
s u s c eptibleto w ater e r o sion whe n v egetatio n c o v eris r e m o v ed.
Re ndzin a s oils po ss e ssdark gr ey o rblack s u血 ･c elayers o v e rlyinglighter c ol r ed
m ate rial
,
which ishighlyc alca re o u s･ Su ch s oils ar efo u ndo nly o n s o免1im e sto n e s a nd
m arls, us u allyin as s o ciatio n with Terra Ro ss a s oils, which fo rm o n m ore r e sita nt
c alc ar e o u sfbm atio n s.
In the tr a n sitio n al z o ne betw e en gr as sland s oils and arid desert s oils, Che stnut a nd
Brow n soils are found･ They ar ebestde v eloped in c e ntr al Anatolia, In m o re arid
r egi o n s, the C he stnut soils a re r epla c ed by Bro w n s oils, which are similarin pr oflle
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characteristic s,but c o ntainle s shu m us a nd c o n s equ e ntlyare ofalighter c ol r. Both of
thes e s oilste ndtobefou nd in regio n s, Which are m argin al fo rdry-la nd farm l ng･
Al luvials oils ar ethe m o stfe rtile s oilsfou nd inthe M iddleEast･ T hey o c c ur alo ngthe
m ajO rriv ersystem s, a nd ar e e spe cially w el de v eloped in the Tigris-Euphr ate s
lowiands･ T hete xtu r e ofthistype ofs oilv arie s c o n sider ably' depe nding upo nlo c al
s edim ents upplyc o nditio n s･ In thelarge rrive rba sin s silly-clays, silty-lo a m, andsilty-
clay-lo a n ste ndto be pr edo min a nt･ Whe re po o rdr ain age o c c ur s, s alinity c a nbe a
pr oble m.
3.2｡5 C且豆m aie
The M iddle Ea st has aspe cial and u n u s u al clim ate･ M o st parts ofthe w o rld
e xperienc etheir r ainfalleithe r m o stlyduring s u m m e r(the warヮse as o n)o rdistributed
thr o ughout the ye ar･ O nlyin a v eryfe w areasisthe re a m a xi m u m rainfall in winte r
(the c olds e a s o n)A Thisisthe so-c alled ” Mediter ra n e an” clim ate
,
which istypifiedby
a lo nginten s ely hot a nd dry s u m mer, and a relativ ely mild, r alny winter, with
o c c asio n alcoldspells.
The c o ntr astbetw e e nthesetw o se a s o n s c o ndit ns plantlife and thu s agric ultu re.
Native pla nt r e stin the hot sea s o n, which is oppo site to whathappe n sinc odle r
te mpe r atu r e clim ate･ So m eplants s u ch a s c er e als m atu requickly to c o mplete the
gr o wthcyclebefo r ethe o n s etof hot w e ather;others, chieBybulbs,flo w e rin spn ng o r
a utu m n
,
whilsts o m e
,
su ch asthe citru sbe a rfruitin winte r. Al thes eha v ea m a rked
effe ct o n agric ultur alr o utin es andge n e rallivinghabits,likethe s um m e r sie sta, which
in v olv e sbre aking the dayinto rest periods, witha v ery e arly m o m l ng Start, and
c ontinu an c e of w o rk inthe eve n lng･ Autu m nis w a n a nd s u n ny, while spri ng lS
I
change able aJlds ubject to coldspels,both are short,inte rm ediate s e a s o n.
Te mper atu r es a refarhighe rthantho s e at theEqu ato r･ Day m a xim u m of38
oCto46oC
is u s u al
,
and afigu r eOfo v e r52
oC･ iskn o wn･ In winter,theinteriorla ndca nbe c old
,
espe cially at higher ele v atio n s･ Sno w c anfall in m o u ntains･in Tu rkey, Ir an, Syria,
Leba n o n
, Jo rda n a nd Ye m e n･ The plate a u s of TⅦrkey a ndlr a ne xpe rie n c e s e v e re
winter s
,
withse v e ral m o nths of fr o st andupto120 days ofs n o w c o v er are minder of
theirge ogr aphic alpo sitio nadjac e nt to Ru ssia･ The minim u mte mpe r atu r e r ange sfr o m
4oCtoI0oC depe ndingupo nthegeogr叩hic allo c atio n･ Wide且u ctu atio n ste mpe r atu re
betw e e nday a nd night ar e char a cte ristic ortheinte rio r, but n ot clo s eto the c o ast
(Fisher, 1980).
Animportantchar acte ristic of M iddle Ea st clim ateisthe s c ant and irregular r ainfal .
M u chofthe e ntir e r eg10 nha sle s stha n250m m a n nu ally･ Thisdeficie ncylSinte n sified
by the highly spo radic andirr egula r n atu re ofthe a utu m n, fo rin sta n ce, in 1972
Ku w ait and parts ofthe Gulfc o asthad u npr e c ede nted flo ods that w a shed a w ay
parked c ars･ InJo rdan ofrlCialstatistic s m e ntioned adaily rainfallof 158m m Na our,
s o uth of Amm a n(Qudah, 1998)･ Als othe re c a nbehe a vyr ainin opelo c alitya ndn o ne
afe wkilo mete r s a w ay･ On the othe rha nd, ther e ar e afe w regi o n s Whe reprodu c e
an nu altotals of75 0-1000m m･ The s e a re u sually upla nd are a s clo s eto large s e as
northe rnIsra el
,
Leba n o n
,
and w este mSyria, s o uth a nd w estTurkey and n orthoflr an
clo seto the Caspl a nSe a一 T he e xtre m es o uth a nd e a st or Arabia c an bru shed by
m o n s o o n alc urre ntfro mIndian Oc e an
,
a ndthu sha v e alo c als u m m e rrainfall･･ parts of
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Ye m e n and Om an a reinnu e n c ed in this w ay. Norm ally, the winte r r ain sbeginin
Octobe r
,
with a s e ries ofstorm s. He a vie st r ain fansduringJa n u aryinthe w e st, and
､
Febru a ry o rM ar ch in the e ast･ To w ards the e nd of Aprilthe s e m aybe the Tl n alo n s et
ofr ain
,
and fro mJu n eto Septembe r n o r ain whatso everinthe s outh, and o nly v ery
s mal lam o u ntsinthe n o rth.
Tw o other phe n o m e n a m ay be mentio n ed:the o c cu r enc e of hot and dust or s and-
lade nwindsfr o mde s ert are as, a ndthepr evale n c e of highatm ospherichu midity ne ar
the c o asts. T he s a nd winds, kn ow n asK ha m a sin s, ar e u nple a s ant visitatio n sthat c an
la st upto 48 hours andtheir m ain effe ct, apa rtfro m hu m anin c on ve nie n c e, is to
withergrow ing Cr ops O n ala rge s c ale. H igh hu midity, e spe cialyin s u m m er m ake s
livingc o nditio n sdifflC ultin s u ch ar e as a sthePer sian Gulf, the RedSe a andparts of
Leban o n. Anothe r effe ctistheinte n s e e v apotra npir atio ndu etothehighte mpe r atu re s
andlo wpre cipitatio n･ Detailed w o rk o npote ntiale v apotr an spir atio n am o u ntsinthe
M iddle Ea str e v e aled m arkedv ariatio n sthr o ugho utthe r eg1 0 n. The highe st v alues of
m e an an n u al e v apotr an spiration, of m o r etha n1140m m, are c onfin edto the a re as
s o u也 of30 degr e e slatitude. Mediu m v alu e s, betw e e n570a nd 1140m m, o c c u r
thr o ugho ut m u chof Tu rkey,the e a ste rnM editerr an e a n c o a stalr eg1 0 n, Syria, n o rthe m
Jo rdan, northe rnIraq andinthe highlands of Ir an, whilefigu r e sbelo w570m m ar e
fo und o nlyin the highest upland r egio n s of Tu rkey andn o rthe mIr an(Be a um o ntet
αり 978).
3.3So ciala nd e c o n o micge attl r C
3.3.1 P叩 u且atio n
On eofthe a c uteis s u e s, whiche x ert apr ofo u nd influe n c e o nde s ertific atio nin Middle
East c o u ntrie s
,
1Spopulatio npr e ss u r e. T hispr oblem aris es as a r e s ult ofahigh birth
r ate
,
together withafairlylo wde athr ate. This situ atio nha s m ultiplied de m ands on
n atur alr e s o u r c e sto fulfilpe ople
'
s n e edsin w ater,fo od andspa c e, which m e an sm or e
dire ct o rindir e ctpr ess u re s o ntheland andits av ailable r es ou r c es ofw ater, s oil and
vegetatio n. Studie s m e ntio n edthat the n e eds ofin c re a slng populatio nis m o r etha n
do uble ofthepr odu ctivity(A O A D,1994).
As a consequenc e ofthis pr o c e s s, de s e rtiflC atio n o r m or ege n e rally e n vir o n m e ntal
degr adatio nhas atta cked millio n s ofhe ctar e sinthe Middle Ea st, ofwhich m o r eth an
70% ar e s ev r ely degr aded c o mpa red to the situ atio nin 1960oflo w den sity of
population whe ndese rtific atio n w a sslight to mode r ate.
Historic ally,the Middle Eastc o u ntie sha v ehadapopulatio n of 14millionin600 A D
(Bea um o nt, 1970), the s a m e a uthor arriv ed atlo w e stim ate, which he adopted, of 20
millio nfo r1920(in cluding Egypt and Libya). By 1950, the s a m eregio n contain ed
appro xim ately44 millio npeople.
In this study, s e v erals ou rc esha v ebe en exa min edto c o mpile e stim ate s ofpopulation
gr owth by de c ade fr o m19 60to 2000. Tab且e 3.l and Figur e3｡2 e xplain sthe s e
in v e stigatio n s,fr o m whichs e v e r alc o n clu sio n s m aybe m ade.
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Populatio ngr o wth of M iddleEast
Co u ntry Co u ntry
Surface
xl O3km2
Populatio nin M illio ns舟o m1960to200 Gro wth
-r ate ‰
19981960 1970 19 80 1990 1995 2 000
Saudi Arabia 2,149. 0 4.85 6.43 8.50 14.20 18.73 22.20 3.68
Ye m e n 527.97 5.3 0 7.03 8.90 10.50 14.73 18.00 3. 0
Ku w ait 17.82 0.5 6 0.76 1.60 2.10 I.82 2.08 3.80
Om a n 312.50 0.46 0.66 o.90 1.5 0 2.13 2.60 3.7l
Bahr ain 0.62 0.14 0.19 0.43 0.50 0.5 8 0.70 2.58
Qatar ll.0 0 0.05 0.10 0.30 0.40 0.54 0.80 2.74
U A E 75.58 0.14 0.19 0.92 1.60 2.93 3.00 3.50
Iraq 437.00 6.90 9.83 13.80 18.90 20.65 23.80 3.70
Leban o n 10.4 0 1.85 2.46 3.00 3.00 3.67 4.07 2.15
Syria 185.18 4.57 6.24 8.60 12.50 15.45 17.50 3. 0
Jordan 89.2 0 1.00 1.35 2. 0 3.50 4.10 4.90 3
.40
WestBa nk & Ga za 6.2 2 0.56 0.75 1.35 1.89 2.13 2.80 4
.02
Turkey 780.58 26.70 35.53 4 6.20 58.00 64.57 69.50 2.00
Ira n 1
,
65 0, 0 2 1.75 2 8.53 36.80 48,40 64.40 70 3 0 3.40
Israel 20.77 1.50 2.80 4.00 4.70 5,17 5.90 l.91
Total 6,274.74 76.60 103.20 137.50 184.69 221.54 248.20 2.98
T he populatio n ofthe Middle East w astr ebledfr o m1960with 76. millio nto 240
milio nin 1999
,
a nd is e xpe ctedto be 480millio nby 2020. Co mparedto othe r
c o u ntrie s, Middle Ea stc o untrie sha v e ahighpopulatio ngr o wthr ate, abo ut2.98 %a s
average. T he w o rld populatio n gr o wth r ate is abo ut 1.7 %. Figure 3.2, with its
e xpone ntial shape, sho w s cle arly this populatio ninc re a sl ng andthe high v alu e of
populatio ngr owth r ate. T he c o ndit o n s oflife are v erydifTIC ultin M iddle East with
lo w individu al in c o m e. This situ atio nin cre ases the populatio npr e s s u r e o nthe
a v ailable n aturalr es o u rc e s
.
andle adstoland degradatio n･ Itis w o rthn otingthatinthe
pa st this regi o nhadhighagric ultu r alpr odu ctivity.
3･3･2 Agricu 蜘 r e- La m如.
s e& Liv esto ck-
Agriculture ha s afundam e ntal importan c einthelife ofthe regio n. 甘汲ble 3･2 gives
s o m eindic ato r sfo rtheimpo rtan c e ofagrl C ultu re. Ov erthe whole r egi o n, agricultu re
c o ntributeddir e ctlyto abo ut15 %ofthe G D Pin 1968-1969(Be a u m o nt elal” 1978).
In 1994-1995
,
the c o ntrib山io n ofagrlC ultu r eis e stim atedfわrthe whole r egl O ntObe
abo ut15.5 %;with a n etde cre a s ein the agric ultural labo rforcebetw e e n1970 and
1995, which m ay agai nbeinte rpreted asin cr e a slng Ofpr es s u r e o n n atur al land
re s o urces. Lo wpr odu ctivity lSO n e Ofthe reg10 n
'
s m ajo r e c o n o micpr oble m s, a ndthis
isdu etophysic alc o ndit o n s･
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Impo rtanc e ofagricultu r ein M iddleEast
Pe rcentage Per c e ntage of Per c e ntage Per ce ntage of
c o ntributio n to labo r fbr ce c o ntributio n to 1abo r for c e
G D P befo re197 0 befo re1970 G D P- a氏er1995a允er1995
Saudi Arabia 6.0 60.0 8.8 5.5
Ye m en 67.0 20.0 62.0
Ir aq 19.0 47.0 5.0 20.0
Syria 26.0 49.0 28.0 22.5
Jordan 15.0 39.0 6.0 10.0
Leb an o n 10.0 47.0 8.8 9.0
Ir an 19.0 46.0 23.0 29.0
Tu rkey 28.0 69.0 16.0 44.0
Isr a el 6.0 10.0 2.0 2.6
(a)Land ⅦS e
w ate r availabilityisthe m o stimpo rtantc o n str aint o n agrlC ultu r alland u s e･ A winter
-o r spring m a xim u m a ndalo ngs um m erdr o ughtchar a cte rizethepr e cipitatio n r egl m eS･
This patte m largely deter min e sthe tim e a v ailble fo r c r op gr owih, tho ughlo w
te mpe r atu r ein winte r and highevapotr an spir atio nin s u m m e r r e strictrapidgr owthto
thepe riod丘o mFebr uaryto MayinFe rtile Cr es c e nt and fr o mApriltoJulyinthehigh
ce ntralparts ofTu rkeya nd Ir an･
whe ata nd barley a re也e m o stimpo rta ntcr opsinte - softhe a re ade v otedtothe m a s
w ella stheirpr omine n c ein the diet･ Asindige n o u spla nts, they ar e
､
w el adaptedto
lo c alc o ndito n s.
T he criticalc o nditio n s a re m etinparts ofthe r egi o n Whe re m e an a - u alpr e cipitatio n
e x c e eds 24 0m m and r elativ einter- ar m u al v ariabilityle s stha n3 7 %･ Mo st ofthe
regio n c a m ot s uppo rt dry far ming(rainfed fa r ming) and
･
pe r m ane nt c ultiv atio n
depe ndslargelyupo nthe a v ailabilityofw aterfo rirrigatio n, a ndthisis r estricted･ The
situ atio n ofagrlC ultu r al land u s e lSPr e s e nted in Table3･3･
Asitis show nin Table 3･3, hu m an u s e s only pa rt ofthe M iddle East ar e a･ The
m o u ntain s ar eto ohighinplac esfo r c o mfortable u s e, and in winte rtheya reto o c old･
Tr acts ofs 皿da nd sto nede s e rtpr o videphysic alc o ntr ast,but血u m a n u s ei ge ner ally
r e strictedto whe n an o c c a sio n alsho w erha spr odu ced a flu shof he rbage･ In spite of
the s e c o nditio n s
,
far m l nglS Still basictothe s o cio-e c o n o miclife ofthe M iddleEast･
Ho w e v er, a n n u alcr opla nd c o v e rs a v ery s m allpart ofthe r egi o n, e stim ated at an
a v er age of 6･5 % oftotalland･ The r angeland, ho w e v e r, is co nsider ably wide
(Tab且e3.3). Ev e rywhe r ethe ar able ar e ahasbe e nin cr e?sing･ Fo rm e rgra zingla nd ha s
be e nplo ughed upinthedryfa rm 1 ng are a s, andirrigatio nha sbe e n e xte ndedintothe
ari dparts ofthe r eg10 n･ The u s e ofthe c ultivatedar e ais als o changl ng･ The c r oppl ng
pattem isdomin atedby whe at a ndbarley' whicho c c upym or ethan 50 %ofthefield
crop ar e a a ndr e ached ove r80 %inIr a n, Ir aq,Jo rda n, Tu rkey a ndYe m e n(Be a u m o nt
etal., 1978).
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Land u s edistributio nin tho u s a nd km
2
Cou ntry
Surface
Ⅹ103km
2
Perm a ne nt
cultiv atio n
An n u al
Cr ops
Irrigated are a forest r angela nd
Surfa ce % *
Saudi Arabia 2,149. 0 0.95 15.3 0 16.08 100.0 0.87 764.40
Ye m en 527.97 2.00 8.50 3.80 45.7 20.00 15 8.40
Ku w ait 17,82 0.04 0. 5 1 00. 1.34
Om an 312.50 0.43 0.18 0.62 100. 1 0.60
Bahrain 0.62 0.0 2 0. 2 0. 3 _100. 0.ll
Qatar ll.00 0.02 0. 6 0.13 100.0 0.50
UA E 75.58 0.33 0.2 0 0.67 100. 1.52
Iraq 437.00 2.70 3 4.60 36.26 94.5 13.ll 3 9.33
Leban oh 10.40 0.93 1. 0 0.86 46.2 0.80 0.10
Syria 185..18 6.70 42.00 10.13 20.5 5.55 78.70
Jordan 89.20 0.94 1.20 0.68 29.9 1.40 7.81
W estBa nk & Ga za 6.22 0.12 0.48 0.12 0.06 1.88
Turkey 780.58 34.93 174.50 40.70 2 0.4 202.00 125.00
iran 1,650. 0 1 6.50 1273 0 72.60 5 0.5 115.00 445.00
Israel 20.77 0.80 0.35 1.80 1.25 I.45
■Total 6,274.74 67.3 7 405.83 184.53 360. 4 1,636.14
Perce ntoftotal 100 1.10 6.5 0 2.94 5.70 27.29
*Irrigateda re a a s% ofc ultiv ated ar e a(FA O,1997)
In c o ntr a st withthe a re a u nderfl eldor a nn u alcr ops,thatde v otedtope r m an e nt cr ops,
pn ncipalyfruit tr e e s,1S S m all, abo ut1･1 %oftotal lands u rfa c e･ Oliv es, vin e s andflgS
ar ethe m o st c o m m o n sin c etheyha v ethe adv antage of beingde ep
-r o oted andthu s
ableto dr a w m oistu r e丘o mdepth du ringthelo ng, aridsu m m e rs, whichchar a cteriz e
the r egl O n･ How e v e r,the e xtre m e a ridityoftheinterior a ndthe winter c oldn e s softhe
m ountain s and high plate a u s make the m atypic alc o mbin atio n ofthe regl O n, and
●
pe rm an e nt cr ops o c c u r onlyin ar e as adjac e nt to the Mediter r an ean, chieflyIs r a el,
Jo rda n
,
Syria, Leba n on a ndc o a stal Turkey･
Irrigatedc r ops cdv er184･5 3tho u sandskm
2inthe study ar e a, which a c c o untsfor3 %
oftotal a re a. The v a st m ajo rity oftheirrigated a re a s(95 %)are c o n c e ntr ated in fiv e
c o u ntrie s :Ir an, Tu rkey,Ir aq, Sa udi Ar abia and Syriainthe o rde r ofimpo rtan c e･ Ir an
alo n e c o ntain s40 %ofthe totalirrigated area(Table 3.3)･ As m entio n ed by F A O,
1997
,
in the Ar abian Pe nin s ula a s a whole, 80 %ofthe c ultiv ated are ais under
irriga土io n･ In allof c ountrie s witbin 血is s ub
-r eglOn e x c ept Ye m e n, the e ntire
c ultiv ated a re ais u nderirrigatio n･ As sho w nin Table 3･3, c ultiv ated ar e a u nder
irrigatio nisimpo rtantfo r allofthe c o untries, and is c ru cial fo r s om e c o untrie slike
Ir aq, wher e alm o st95 %ofthe c ultiv ated ar e ais u nde rirrlgatio n･
only a s m allareas offo r e st s u rvive today(Table 3･3), m u ch of which c o n sits of
little m o rethan s c rub. In the M iddle East, 87 %ofthefore st are ainIr an and Turkey,
and Ar abia nPe nin s ulapr a ctic allyhasa verylittle of for e st atpr e s e nt. Itisimpo rtant
to indic atethatfo r est in the M iddle Ea st today a refa cing s erio u spr oblem s･ The
m ajor de stru ctiv e a ctivitie sin the fo r e st ar e c uttl ngtimbe rto pro vide lu mbe r a nd
fir e w o od, pr odu cing charc o alfor c o oking and extr a ctingr e sipsfo r adhe siv e s･ Fo r e st
de stru ctio nhasbe en aided bythe activities ofn o m adicpa sto r alists who, on o c c a岳io n,
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willfullybu rnfor e st to e xtendthe ope ngr a zing and frequentlyhadn o altern ativ ebut
to gr a z etheir anim als a m ongst thetr e e s a sthey pa ss edthro ugh, therebyhindering
r ege n e r a･tio n. T he c o n s equ enc e sha v e n ot o nlybe e nthelo s s of a v alu able re s o urc e,
but e xte n siv e ero sio nin the m ountain s and in c re as ed 瓜oodingin the v alleys a nd
plain s.
Asfo r r angeland,itis w ellkn o w nthat this re s o u r c epro vide sthe m ainpart of fodde r
m aterials fわrliv esto ck in the M iddle Ea st r egl O n, 弧 d m aybe m o retha n65% of
agricultu relabor for c eisinv olved in r a ngeland･ Ra ngela ndpr o vide s an addito n al
inc o m efo r r u r alpe ople. W e sho uldke ep ln mindthatr a ngela ndplays a nimpo rtant
r olein e n vir o n m e ntalpr ote ctio n, a s w ella ske eplngthe n atu ralr es o ur c e a ndre alizing
a clim atic bala n c e. In o u restim atio n ofrangela nd a re as, w edo n ot c o n siderlands
re celVlng r ainfal belo wlOOm mpe rye ars. Tab且eSOS sho w sthat alm o st27 %ofthe
M iddle Ea st ar e ais c onside red a sr angeland, which is abo ut164milio nhe ctar e s
distributed m ainlyl nSa udiAr abia with 46 %, follo w ed byIr a n with 27 %, Ye m e n
with10 % andTu rkey with7.6 %.
(b)Liv e sto ck
Livesto ck is on e ofthe m ain us er s ofn atu r alr e s o u r c e. As a globallevel, liv e sto ck
m ake u s e ofm or ethan tw o-thirds oftheglobal lands u rfa c e u nder agric ultur e(gr a zing
aJldc r oplands), and o n ethird ofthetotalgloballand ar e a(F A O, 1 994)･ The s am e
a uthor reportedthatthede m and o nliv e sto ckpr odu cts(m e at and milk)w o uldin cr e a se
str o ngly espe ciallyin As ia and A fric a, whe r ethe de m and fo r m e atis expectedto
triple. F A O(1994) m e ntio n sthat the pr odu ctivity ofliv e sto ck in cr e as e sby 2･6%,
whilethede m andincr e as e sby4.4 %, wher e a sthepric e s Will be m ultiple. Studie s of
IF P RI(1995)estim ated a r egio n algr o wth in the de m 皿d fわr m e at､ o v er也e period
1990-2020丘o ml O4 %to157 %, and for c er e als74 %tolOO %forthe r egio nOfw est
As ia and n orth A fric a. The s e a reindic ato rs ofthe c olo s s alproble ms ofn utritio n and
e n vir o n m e ntaldete rio ratio ndu etothesehu m anpre ss u re s.
In the Middle East r eg1 0 n, the situ atio n e x a ctlyr ene cts wha.tis go lng O n atglobal
sc ale. Liv e sto ckis a nimpo rtants e cto rforin v e stm e nt andin s uranc efor millio n s of
ru r al poo r pe ople･ Ex c ept for the s mallGulf state s, liv e sto ck pr odu ctio nis an
impo rtaJlt S ub-s e cto r of agric ultu re, m a ny fa r m e rsdepe nd la rgely o nlive stock
pr odu ctionfo rfo od, addito n al in c o m e and w o rkpo w e r･ Liv e stockisthe m ajor s o u r c e
ofliv eliho odfわrthe n o m adicpopulatio n.
Theliv e sto ck population in the M iddle Ea st r egl O n W a s estim ated in 1990at 262
milio nbe ads
,
wher e a sin1 980
,
it w as e stim ated at198millio nhe ads, 皿 in c re as e of
32% pe rde c ade(Table3.4). Statistic s ofliv e sto ck include m ainlyshe ep, go ats, c attle,
c am els
,
buffalo
,
do nkeys, hors es a nd m ules･ Po ultry populatio n w as n ot take nin
a c c o u nt.
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Liv e sto ck statistic sintho u s a ndbe ad
1976* 1980* * 1990* * 1994* * *
Sa udi Arabia 4,3 53 6,354 12,492 ll,440
Ye men 15,057 15, 5 19,620 7,820
Ku wait 23 0 277 25 2 320
Om a n 3 70 526 1
,
2 19 1
,
880
Bahr ain 10 22 3 1 30
Qatar 99 125 241 222
U A E 500 559 1,005 1,365
Iraq 19,300 18,941 13,6 5 12,400
Leban o n 674 661 699 655
Syria 8,313 ll,4 93 16,507 14300
Jordan 1,410 1,512 1,769 2,878
W estBank & Gaza
Tu rkey 77,829 84,2 00 120,934
Ir an 44
,
690 57
,
500 72
,
450
Isr ael 705 550 550
Total 173
,
540 197
,
8 5 261
,
404
So u rces:*Fisher(1980), * *FA O(1990), * * *G ilani(19 97)
Thisin c re as e ofliv e sto ckc a u s eds e rio u spr e ss ur e o n r 皿gela nd with la nd degr adatio n
a s a c o n sequ n c e. On e ofthe m o r eimpo rtantfo rm s ofv egetatio ndegr adatio nis the
dis appe ar an c e ofnatu ralvegetatio n, which is origin ally palatable spe cie sfo r anim als.
This phe n o m e n o nis fわllo w ed by the s ubs equ e nt do min a n c e of ther herbac e o u s
v egstatio n, le sspalatable or u npalatable. This pro c e s sle ads to r edu ctio nin the
c a rrying c apa city ofr angeland and s oil deterio r atio nby the lo s s of its fe rtility.
Anotherfo rm ofthispr o c e ssisthe appe ar an c e ofoutc r op, c alciu m s edim e nts, g yps u m
or s a nd.
3.4 De s c rtirlC atio n a ss c s s m e mt
T he M iddle East regio nisfa°ing e n viro n m e ntalpr oble m s of land degr adatio n and
po s siblyde s ertific atio n. M o st ofAr abian Pe nin s ulais fre e ofpe r ermialv egetatio n,
withm o st ar e a s c o ntainingshiftings and du n e sthat ar ein c apable ofsustal n lngPlant
life. M o st ofthe m a rgln al landsin w e st As ia ar eper m an e ntpastur e s of1.64 millio n s
km2
,
and 85 %ofthis s u rfa c eis c o n side red in danger of de s e rtificatio n･ The s e
m argl n al lands are subjectto hu m a n a ctivitie s and s u s c eptibletoin appropriatela nd
us epr a ctic e s, s u ch a s o v ergr a zl ng, fuel c utting andin adequate c ultiv atio n. As o u r
c o n c eptinthis studyisba s ed o nhu m a n a ctivitie s a s m ain c a u s e of de s ertific atio n,the
e xtr a- arid land, the high m o u ntain s a nd s and du n e s ar e a s ar e e x cluded fr o m
as s e ss m e nt a da n alysis, be cau se w ec o n side rthe se are a stobepr actic ally e mpty or
populatio n.
Itisimportantto n otethat ther e are no c o mplete studie s abo ut the differenttype s of
de s e rtific atio nthat m ay o c c ur thr o ugho ut a whole cou ntry. The statistics, which
follo w edinthe n extpar agr aphs, areindic atio n s abo ut whatisgolng O ninte rm ofland
degradatio n, but theydo n ot rene ct the re alsitu atio n. In additio n, w efo u nd s e veral
contradictio nsinthe se statistics, which r edu c eits reliability,despitethefact that these
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statistic shavebe e n adopted byinte m atio nala ndr egi o n alo rganiz atio n slikeF A Oa nd
AC S A D(The Arab Cente rfTor the Studies of Arid Zo n e s and Dry La nds)I
Nevertheles s allof statistic sindic ate that the m ajo rity of s urfac e unde rgo lng
de sertific ation
■in the Midle Ea stis exhibitng a m ode r ate to se v er? degre e of
de s ertific atio n.
3. 舶 V喝如a鶴o 弧d喝 訂盈舶 鮎 m
T he M idle Ea st regi on O n c e Supported fo re st in s o m epla ces a nd w a sge n er aly
char a cterized byhighlypr odu ctiv e n ativepastu r es(Pe ars e, 1971)I This n ativ epastu r e
hadbe e n u nder the c o ntr ol ofa gr azlng Syste mkn o w n asAl-Him a, which is a v e ry
efficie nt w ay of e n viro n me ntalpr ote ctio n･ In this study w e c o n sidertw ofor m s of
degr adatio n that affect vegetatio n, the s e a re r angeland degr adatio n a nd
fo re st/w o odlanddegr adatio n.
(a)Ra n琶ぬ md degr aぬ 鮎 弧
T he c o ntin u edo v e r-e xploitatio n a nd o v e rg a zl ng Ove rPr olo ngedpe riods oftim eha s
ledto the depletio n ande xhau stion ofr a ngeland･ Ma ny ofthe palatable pla ntsha v e
dis ap pe ar ed and o nly a fe w spars ely s c atter ed a n n uals a ndtho rny and unpalatable
pe re n nialspecie s r e main･ The degradatio n ofr angelandha sdepriv edtheliv e stock
s e cto r ofinexpe n siv e and impo rtarlt a nim alfodde r, and ha sledto s oile r o sio n and
subs equ e ntly to de s e rtiflC atio n･ T he m ain c a u s e s of r a ngela nd dete rio r atio nthat
pe rsit in the Middle East ar e o v e rgr a zl ng, fir e w o od gathering a nd m argin al
cultiv atio n.
Ge ner ally, gr a zl ngin the M iddle East r egl O nis c a 汀ied o ut witho ut r eg∬dto thel
c a rrying c apa city ofthe land o r any c o n sider atio nto its futu r e r eg ne ration･ An
indic atio n ofboththe a v ailable anim alfo od andthe risk ofr angelanddegr adatio nis
the n umber ofgr a zlng anim als, which indic ates that gr a zl nginte n sity I n c re as ed
c onside rablybetw e e n198 0and1990･ Thisgr a zi nginte n sityis e xpre s s edinte rm sof
n umber ofshe ep pe rhe ctar e, a s sho w nin Table3･5(E S C W A,.1993)･
Tab且e3.5
Gr a zlnginte n sitye xpr e sedinte rm s ofshe ep pe rhe ctar e
Co u ntrie s She ephe ad/hectar e
1980 1990
Sa udi Ar abia .0.10 0.14
Ye m e n 0.81 ■0.98
Ku w ait 2.53 2.47
Om an 1.02 2.35
Bahr ain 4.4 0 9.00
Qatar 3.8 8 6.93
U A E 4.41 6.97
ir aq 3.3 2 2.47
Leban o n 3.5 2 2.75
Syria 1.04 1.53
Jordan 1.22 1.66
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甘ab且e3.6show sthe ave r agepr odu ctivityin kilogr a mperhe ctar efr o mthedry m atter
in the r angeland of s o m e c ountrie s. Itis cle arthat this pr odu ctivityis s mall, and
r efle ct the statu s ofr angeland degr adation, w hich isindic atio n of v egetatio n c o ve r
redu ction. The s a m etable sho w sthe redu ctio n of the pr oportio n of r a ngela nd
c o ntri butio nfor a nim alfe eding(A O A D,1994).
Tablc3｡6
Pr odu ctivityofr a ngelandinkg/hectarefro mdry m atter
Co u ntry Rangeland Pr oductivity Rangeland c ontributio n(%)
s u rfa c e(hectar e) kgnle Ctare 1972 1993
Ir aq 3,933,00 0 110. 90 40-20
Jo rdan 8
,
500
,
0 0 79.4 8 7 40-20
Syria 10,17 9,000 196.5 60 20
By th早 Study of Gilani(1997) abo ut de s ertific atio nin Ar abic c o u ntries, which
r e vie w ed re s ults ofstudie s r elatedtoland degr adatio n, rangeland degradation affects
28 %oftotal lands u rfa c einSaudiAr abia, withthepr odu ction ofr angela nd r edu c ed
during1986-1994, fr o m700kgnlatO 113kg/ha. In Leba n o nthe degr adatio n affe cted
abo ut2240he ctar e s. InIr aq2 00, 00 he cta r e/ye ar ofr a ngela nd a r edegr aded du ring
the de c ade of 1970s. The s am e study r eported that m oder ate to s e v er eland
degr adatio n affe cts m or e90% ofr a ngeland in c o u ntrie s ofIr aq, Jo rdan, Leban o n,
Om an
,Qatar andSyria. In Om an, thedegr adatio n of Jable Dufar r a ngeland is n oted.
Balba(19 94)m e ntio n edthein c r e a s ed degr adatio n ofr angeland in Om a n, andthe m ain
c a u s e sfo rthisdegr adatio n ar e o v e rgr a zlng, fu elw o odgathering a ndthe m ove m e ntof
s a nd du n e s
,
e spe cialyinthe e a ste mpart n e arthe Wahibade s e rt.
InSyria,thedegr adatio n ofv egetatio n c o v erhas a c c elerated du ringthelastfe wye a rs,
m ainlydu etohu m an a ctivitie s. Dryfar m l ng and o v erg a zlng a re the m ain c a u s e s of
r angeland degr adatio n, andthepr odu ctivityofr angeland w a sr edu c ed by70 %during
8ye ar s. Palatable plants ha v ebe e n s erio usly redu c ed orha v edis appe ared inlarge
ar e as, and r epla c ed by unpalatable spe cie s, which ha v ebe c o m edo min a ntin large
steppe are a s･ Statistic s ofland u s ebetw e e n1985and198 9sho w ed a cle arde clin e
(appr o xim ately33 9,000 he ctar e s)in c ultivablelands, andincr eas ed ofun c ultiv able
la nd(Ilaiwietal., 1992).
In Ir aq, as r eported by Fadhila nd Far r ajii(1998), the pr odu ctivity ofpa stu re land
gr adu allyde clin ed a s a re s ult ofinte n sive o v erg azlng, C utti ng Oftr e e s and shrubs,
m argin alc ultivation,irr egulardistributio n ofw ells and la ckofgre e nfe edstock, which
hasledtoin c re a s edstr es s o npastu r e sindes e rtare a s･
Thedis appe ar an c e ofpalatable spe cies andtheir r epla cem e ntby unpalatable spe cies,
is afo rm and indic atio n ofm ode r ate o r s.e ver evegetatio ndete rior atio n. Ex ample s of
palatable spe cie s o c cu ri ngin Medite rr a n e an c o u ntrie s ar eSals ola v e rmiculata, Po a
sin aicia, Stlba ba rbata a nd R ha nte rium epaFPO S u m, the s e spe cie s w er r epla c eby
othe rle sspalatable or u npalatable o rtho rny pla nts s u ch asNo e a, Peganu mhar mala
and Alhagim aur arum u .
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As m e ntion ed inthe abovepa ragr aph, fo r est o c c upya s m allare a ofthe M iddle East
regi o n, about5･7 %･ Fo re st ar efa cing s erio u sda nger s･ In fact while soLm e Ofthese
fo r est ar e s ubject todeterior atio n, other s ar e alr e adydis appe ared･
Ye m e nisthe m or e affe cted ar eain te rm s of fo r e st degr adatio n. Al- Dubaie(1998)
des cribedthe situ atio n of w o odla nd degr adatio nin Ye m e n. The e v ergr e e nbr o ad-
1ea v ed w o odla nds a ndthe dr a ught-de ci 血o u sw o odla nds ar elo c atedin 也ehigh a nd
m o u ntains ar e a sinthe w e st ofthe c ou ntry. Mo st ofthe n atu r alv egetatio nin Ye m e n
hasbe e n str o nglydisturbed and degr aded a nd in s o m e ar e a sitha sbe e n r eplac ed by
intr odu c ed specie s･ Studie s c o ndu ctedin Tiham adu ring 1973
-1992indic ate that
Ac acia w o odlands sho w ed a n otic e able decre ase(20-30 %). Aerialphoto s o nJabal
Bu r a(Weste m M o untain)sho w edthat w o odland hasbe e n r edu c ed by an an n u alr ate
r e aching upto 4 % ofthe w o odland ar e a･ Du ringthe period1973
-1988, w oodland
degr adatio nin Jabal Bu r a re a ched abo ut60 %･ The wo odlands in Jabal Er af(Taiz
go v e rn orate)ar e stro ngly affe cted bycuttings･ The study m e ntio ned the w o odc utting
and o v erg a zlng a rethe m ain c a u s e s of fr est degr adatio n･ Studie sindic atedthat
n e arlythe whole Ye m e n, with the e x c eptio n ofr o ck, s a nd du n es, s altpans a ndthe
highe st m o untain pe aks, w a s at o n etim e c o v e red withfo rest(Heppe r, et all , 1997)･
Rec e nt studie s sho w edthat the rem aln lngfor e stis n e arlyle s sthan 7 %c o mpa redto
thefわre st of Ye m e ninthepast.
The study c o ndu cted by Gilani(1997)m e ntio n edthede stru ctio n ofthe
" Alatlasy
”
fo re stin Syria, whichinthepastc o v er ed300, 00he ctar e s,butn o whasbe甲 redu c ed
tojust afe whu ndr edshe ctar e s. A ge n er alr edu ctio n of5 0%offo re stis m e ntio n edfor
syria･ The c edarfo r est, whichc o v e redala rgepart ofLeban on,1Snow C O V erl ng O nly
●
s m allpatche s, which c o ntain alimitedn u mber oftre e s･ The s am e a uthor n otifiedthat
the fo re st c overl ng the highlands of s o uthw e st Sa udi Ar abia and e xte ndinginto
s o uthe a st of Ye m e n are undergo ing Of deterio r atio n, and ar e r e a chingthe point of
e xtin ctio n. In lr aqthe re血al nl ngfo re stbetw e e nTigris andEuphr ates riv e rsis abo ut
40,000he ctar e s. In Jo rdan, Qudah(19 8)reportedthat o v ergr a zingin side fo re st
duringtheye ar of 1991 ha sledtothede stru ctio n ofo n e millio ntre e s,in cludingsm all
tre e s･ The s am e r epo rt m e ntio n sthat2 0
-3 0tho u s andtr e es, annu allyar ed am aged by
fire w o od gathe ring, 10
-20 tho u s ands tr e e sd am aged by ilegal c utting and 5
-10
tho u s a ndstr e e sbyillegalgr azlng･
Me s opota m ia, thelandbetw e e nthe tw o riv er s ofIr aq, w a skn o wnin the past a s
”Black v alley
M
,
o w l ngtOits orlg n allythicka
'
nd e xte n siv efo re stc o v e r･ Thes efor e st
●
ha v e
,
ho w eve r
,
dis appe aredu nde rdefore station c a u s edby thein cre a s e ofpopulatio n
pr es s u r e s･ A a c o n s equ e n c e, tw o m ajo rProble m s appe ar edle ad ingto large
-s c ale
degr adatio n : s alinization andm obile s anddu n e s(Abul Ga sim etall, 1998)･
3.4.2 Soi且dcgradatio m
T he s oilc o n stitutesthetoplaye r ofthe e arth c ru st,in whichpla nts gr o w a nd e xte nd
their roots. T he s u c c e ss of agric ultu r edepe ndslargely upo n s oiltype, its te xtu r e,
depth, str u ctu re, orga nic m atter a nd other e n vir o n m ental factors･ T hu s s oil
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degr adatio n affe cts dire ctly the agri c ultu r e s e ctor, w hich is dir e ctly related to
de s e rtific ation T he s oil degr adatio n co uld bedefin ed a s apro c e s s or a s a state, which
re s ults fr o m alo w eri ng Ofthe cu rre nt o rpote ntial c apability ofthe s oilto s uppo rt
plantgr o wth･ In this study, w e re c ogni z ethr e etype s ofs oildegradatio n: w ater a nd
winder o sio na nds aliniz a土io n witho r witho ut alkaliz atio n.
(a)W ater a nd windero sio n
Soiler o sio n o c c u rs whe n v egtatio n c o v erisdistu rbed o r r e mo ved, e xpo slngthetop
layer s ofs oiltothe a ctio n s ofw ate r and wind･ Thr o ugho ut m o st ofthe m o u ntainin
the Middle East reglO nW ater er o si npr edo min ate s. Gully e r o sio nis e spe cially
dr am atic o n s oftm aterials
,
while alm o stimpe rc eptible she et e r o sio n o c curs n e arly
e v e rywhe re(Be a u m o nt et al., 1978). Altho ugh w ater a ctio n r e ache sits m axim um
du ringthe w et winte r m o nths, the conve rs eistru e ofthe wind. The gr e ate steffe ct of
th isis feltinthe drys u m m er, whe n s u rfac e s oilsbe c o m edu st
-1ike ands o ar e e a sily
tra n spo rted bystr o ng winds.
The w o rld atlas ofdesertifl C atio n sho w s cle arlythat m o u ntain reglOn in Turkey, e ast
M editerran e an c o u ntrie s
,
n o rth Ir aq, w e stIr an, s o uthw e stofSa udi Ar abia and Ye m e n
a rethe m o st affe cted by w ater e r o sio n. Whilethe r egi o n OfAr abian Pe nin s ula, s o uth
part ofCr e s c e ntfe rtile andc e ntr ala nde a stpa rtoflra na redo min ated by winder o sio n
(U N EP,1992).
Mitchell(1 978),in his study "Soil degr adatio n m apping fr o mL andsatim age ryin
n orthA丘ic a andthe Middle Ea st
”
, m e ntionedthat winde r o sio nispr edo min a nt o v er
w ater actio n o nLa nds atim age s. Thereis ofte n a z one ofte n sio n wher ebothwinda nd
w ater actio n s a r eimpo rtant. The am o u nt ofwind er o sion is afun ction ofthe clim atic,
s oila nd land us efacto rs.
Gilani(1997)estim atedthat the s u rfac e winde r o sio ndegr adatio nin Ar abic c o u ntrie s
of w e st As iais 110millio nhe ctar e s
,
andthe ar e a affe ctedby w ater e r o si nis 21
millio nhe ctar e s. This a r e aisin cr e asi ng gradualybe c a u se ofthe m argin alc ultiv atio n
and the m o v e m e nt ofs and dun eto w ards agric ultw al and r angeland ar e as. The s am e
a uthorlists so m e e x ample s:Qatarlo st13,600he ctar e sby w ate r er o si?n whe n r ainfall
sto rm o c c u rs
,
whilethe s and du n e c o v e rs2 1,000 hectar e s, with m ovlng r ate r e a ches
8m/ye ar. In Sa udi Arabia, the s a nddun e mov e m e ntr e a che stom/ye ar. In Syria, 50 %
oftotallandis undergolng er osio n. The am o unt ofre m o v ed du stin o n e sto rmydayl n
1987 was estim atedby 0.57 milio nto n丘o mthe tops oil. Syrian Badia and Wadi
K 血abo u rbetw e e nDairZo ur and Gamishlyar e s eriou slyaffe ctedby wind er o sion.
Ilaiwi(1992) ex amin ed the pr oble m ofdes ertific atio nin Syria, e spe cially wind
er o sio n
,
and r epo rtedthat thefr equ e n cy, du r atio n a nd s eve rity ofatm o spheric du st
lo ads a nd du st storm s hav eincr e a s ed rem arkably duringthe lastfe wye ar sin the
e a ste rnpart ofthe c o u ntry. Tw o r egi o n s ar e m o stly affe ctedby wind ero sio n, the
plain s ofs o山he m Me s opota mia a ndBicbriMo u ntain a nds u rr o u ndinga re as. Tbe 血st
ar e ais s ubjectedto m argin alc ultiv atio n and m a xim u m wind spe ed r a nged fro m 16
m/sto 27m/s, whichis very high. T he a re ais flat, pe rmittingthetr an spo rt ofs a nd
gr ain s, which a c c u m ulate o n village rs
' bous e s･ In s o m eplac e s, sa nd re a che sto r o of
le v el. The gypsifer o u s s oil a r ethe do min a nt s oils in this r egi o n, andifr ainfed
agrl C ultu reis c o ntin u o u sly pr a ctis edin s u ch ar e a, winde r o sion willquicklye xpo s e
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the gyps u m(in quite a sho rt tim e)･ Bich ri Mo u ntain is char acterized by high s oil
e rodibilityin plo ughed ar e as. R ainfedbarley cu,ltivatio n w asintr odu c ed m any ye ar s
ago, a nd the shr ubby cov eris s erio u sly da m aged by tillage･ W ind er o sio nhas
in cr e a s edr e markablydu ringthelastfe wye ars. Be c a u s e ofitsge ogr aphic al lo c atio n
anditsge o m o rphologicalchara cteristic s, Bichri Mo u ntainisbelie v edtobethe m ajor
s o u r c efo r s and m o v e m e nt ads andacc u mulationinthe c o untry.
In Ir aq, 21 %ofthetotals u rfa c e affe ctedby e r o sio n(Gilani, 1997)･ The s a nddtl n e
c o v e rs60
,
000he ctar e sin c e ntr al and s o uthe rnIr aq. The shifting ofs anddu n e s a nd
thein c re a se ofs andstorm sarethe m ainfe atu r e s ofwinder o sio ninIr aq. T he M inistry
ofIrrigatio nin Ir aq hasimple m e nted v ario u spr oje cts to stabiliz e s anddun e s a nd
redu c etheir impa ct o n str ategic pr ojects(Fadhilet al. , 1998)･ The s a m e a uthor
m e ntio n edthe ar my c o n°.ict a nde c onomic s an ctio n asha vinginte n sifiedthepr oble m
ofde s e rtific atio ninlraq.
In Ye m e n
,
the Al-Rubひ･Alkhaliand Ramlat A トSabatain(e ast of Ma
'
rib) are
c o n sider ed ar e a s of s and a c c u mulatio n and a da nger o u s s o u r c e of s and. The
e n cr o achm e nt ofsa ndc anbe s e e ni Tiham aplais, Ma
'rib
,
Al-Ja wfT
,
Hadr am o ut
,
Iahj,
Abyan, Shabw a and Al- M al1 ara･ This phe n o m e n o n of wind er o sio n c o v e rs abo ut4
millio n she ctar e andits a n n u al rate 4 0m/ye ar. Inthe co astalar e as ofthe c o u ntry,
studie s(A トDubai, 1998)indicated that s and c over s abo ut 600-95 0he ctar e s a nd
thr e ate n s abo ut 2,00 0he ctares. In the e arly of 19 70s, s and c o v e r ed abo ut 2,250
he ctar e sin W adi A beda(Ma
'
rib), whichre a ched upto9,840he cta r e sin1990･
InJo rdan
,
the m o v e m e nt ofs a nd dune s affectsthe ar e a slo c ated e ast ofA トAzr aq a nd
the a rea stretchingthr o ugh Wadi Ar aba to s o uth of Jordan, T he m argln ala re ain
Jo rdan
,
whichisdefin ed bythe r ange ofr ainfall betw e e n250m m
h
and100m m, is
affe ctedsim ultan e o u slyby w ater e r o sio n and wind er o sion. The m畠in c a u s e ofs oil
e r o sio ninthis ar e ais relatedto thephysical and che mic alchar a cte ristic sofs oilstype
o c cTring(Taim eh, 1997)･ The weste mhighlands ar e undergoingthe effe cts ofw ater
ero sl O n, With a r ate of200to nl a/ye ar. The studie s(Qudah, 1998) mentionedthat
she ete r o sio n affe cts9 0%of Za rqa riv erbasin, andgulyer o sion affe cts20%ye ar･ In
Jo rdan v alley, the w ater e r osion re ache sa m e an v alu e of415
'
to nla/ye ar･ In the ar e a
ofs o uthe m Gho u r,this v alu ede cr e as e sto 204to n la/ye ar(Saleh,1971). Inthis s am e
ar e a(s o uthe m Gho u r), the studie s m entio n ed alo s s of11,000 he ctare saRe r s e v er al
no odsdu ringthepe riodof1958-1965(Saleh, 1989). Ands e v e re w ate r e r o si n affe cts
3,00 he ctares ofthis r egi o n, Whilejust600he ctar e s a re m ode r atelyaffe cted･
(b)Sa且imiz atio n
Soil s alinity lS m o st Cle arly see nin lowland and riv e rin e are a swhe reirrlgated
agri c ultu reispr a ctised and dr ain age syste m s ar ein adequ ate･ The major C a u s e Ofs oil
salinityis the u s e of s alin egr o u ndw ate r･ Underthe s e c ondito n s, w ateris dra wn
upw ardtothe s u rfa c ebyc apillary a ctio n, and ev apo rate sintothe atm o sphe re･ W he n
itdo e s s o
,
itle a v e sbehind anydis s olv edche mic alsto･fo r m a s u rfac e cr u st, or saline
ho rizon,inthetopfe w c e ntim eter s ofthepr ofle･ Saltc a n als obe added dire ctlytothe
s oilthr o ughpo orqu alityirrigatio n w ate r･ Eve ntho ughs atisfa cto rydr ain age system s
practic ed, s aliniz ation o c c u rs whe nthe u s e of in s ufrlCie nt w ate rdo es n otpe r mitfu l1
le a ching.
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The u s e ofs alin egroundw aterinirrigation c ouldaddtons ofs alt to s oilin sho rttim e.
Fo r e x ample,if im gatio n w ate r c o ntain slgs oluble s altpe rlite r, 1,000m
3
w aterin
he ctar e m e an s adding1,000 kg ofsaltpe rhe ctar e s, and afte r20tim e s ofirrigatio n,
this am o u nt wilbe20to n s ofsaltad dedto e v e ryhe cta re(Saleh, 1989).
The m ajor Salts fo u nd in soils are chlorides and sulphate s ofs odiu m, c alciu m and
m agn e sium . In arids oils, s odiu mio n ste ndto pre s e nt the greatestpr oble m asthey
ca u se the br e akdo w n ofs oilstru ctu re and a gr e at redu ctio nin perm e ability. T he s e
io n s a r e als oto xic to m o st plant spe cie s whe npr e s e nt in la rge qu antitie s. The
re clam atio n ofsaline s oilsis astr aightfor w ardpr o c e s sifs uffic e nt w ateris av ailable
forle a ching a w aythe s oluble s alt, a Jldpr o vided a n adequ ate dr ain age syste m e xists
(Be a u m o nt etal. , 1970).
W aterlogglng, Salinity or alkalinity affTe cts allirrlgated are a sin the M iddle Ea st, and
s e v er ale x a mple s c a nbe n oted･ InSyria, 4 0%ofirrigated ar e as ar e affcted bys alinity.
T he s u rfa c e
,
which is e x cluded fr o m c ultiv atio nbe c a u s e ofs alinity, is e stim ated at
abo ut 3
,
000-5,000he ctar e spe rye ar. The s u rfa c e affe cted by w ate rlogglng a nd
s alinityis about366,000 hectare s, 77 %ofthis su rfac eis affe cted bys alinity. In Sa udi
Ar abia
,
the affe cted are abys alinityis estim ated by24,0 00 he ctar e s, 90% ofthis a r ea
∬ e s e v e r ely a nd v ery s e v er ely a飽cted. In Om 皿, the s alinity of agric ultu r al la nd
e nfo r c edfar m ersto abando ntheirfields
,
andthis situ atio nhasledthe r u r alpe opleto
i mm igratetowards cities. In Kuw ait, an estim ated 85,000 he ctar e sha sbe e n s e v e r ely
affe cted bys alinity. AsinQatar, 113,000he ctar e s ofir rigated ar e a s andr angelandare
affe cted by s alinity. The affe cted a re a sby w ate rlogglng and s alinity in Ir aq are
e stim atedtobe3 6600 hectar e s.(Gila ni, 1997)andA bul Ga sim(1998)reportedthat
s alini写atio nin Ir aq lS C a u sed m ainly by the c o ntin u o usly rlSlng gr O undw atertable
(aboutfo u r m eter sbelo w gr o u nds u rfa c e) andpo or m an age m e nt ofirrigatio n. Soil
s alinity c u rr e ntlyaffe cts abo ut8.5 millio nhe ctar e s o r64% oftotalar ablela nds urfa c e
in Ir aq. Itis r epo rted als othat 20-30 %ofirrigatedlands ha v ebe e n abando n ed
be c a u s eofs alinizatio n(Abul Gasim etal., 1998).
Al- Dubaie(1998)repo rtedthat90 %ofthelandinthe s o uthe mpart ofthe c o u ntryis
thr e ate nbys alinity. This situ atio nis n otic ede spe ciallyin WadiHadr am o ut andother
c o a stala r eas s ucha sAl-H odiedal1, Al- M akhah, A byan and Dawhan.
In Jo rdan
, Qudah(197)n otic edthat the s alt c o nte nt in Jo rdanian s oiltype s, the
e v apo r atio n andthe s altsbr o ughtbythein adequ ateir rigatio npr a ctic e s, ar ethe m ain
c a u se s of 也e s alinity pr oble minJo rda n. In theJorda nValley, the s oilsalinity varies
丘o m slight to m oder ate, with an affe cted ar e a of abo ut135 0 he ctar e s. The s alinity
in cr e a s e sipthe m argin allands, a s w ella sintheJo rdania nBadia. Studie s of Ministry
ofAgricultu re m e ntio n ed the o v ergr a z lng, the o v e r-pu mpl ng Of undergr o u nd w ater
andthe pre s e n c e ofc e m e nted c ru stpr e v e nts ago od le aching ofsoil, ar eprl n CIPally
re spo n sible ofs oils alinityinthispartic ular r egio n. Itis n otic ed bythefields u rv eythe
pre s e n c e ofwhitelaye r ofs alts inv ast ar e a of Qa' A l- Dis si, AI- M uda o u r eh, Qa' A l-
Jafer and Qa
' Al-Azr aq･ Studies
.
c o ndu cted by Ma cDo n ald and Hu nting(1 965)
sho w edthat the WadiD huleilarea lS Se rio u slyaffe cted bysalinity where15 %oftotal
studiedare a(30,000he ctar es)is affe cted. The s oil inthis are ahas w e akn e ssin te xtu r e
andstru ctu re, a ndthepe r m e abilityislo w, which in c re a s e sthe s aliniz atio n.
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The intensity and developm e nt ofde s e rtific ation depe nds, first of all,LO nPhysical
facto r sthat c anbe dividedinto tw ogr o ups: clim atic facto rs a nd site condito n s.
Pr e cipitatio n,te mper atu r e, winda ndc o mbin atio n ofthe s eindic e s ar ethe m ain clim atic
factors･ As W ang Lixia n (1995)indic ates, pre cipitation in the drylands of C hin a
de clin e sgradu allyfro mthe e a st tothe w e st, being m o stlybelo w400m m peryear･ But
the r e a re s o m elo caldiffer e n c e s, fo r e x ample in the w e ste rnparts of Ningx la and
Gan s u, an n u alpr e cipitatio nis o nly50 - loom mperye ar･ In the Taklim akan De s ert,
the annu alpr e cipitatio nis o nlyabo ut25m m･ This e xtr a-aridreglO n W as e x cluded fr o m
de s ertific atio n a s s ess m e ntbe c aus ethe hu m a n a ctivity pr a cticallydo e s n ot take pla c e
her e.
Frequ e nt stro ng winds and s and de vils stim ulatethe de v elopm e nt ofde se rtific atio n.
Espe ciallythe springS e as o nis a windytim e whe n windero sio nis v ery a ctiv e. Table
4｡且 c o nflr m Sthisfe atu r e.
Table4.i
Spring windsintotalpe rc e ntage of an n u alwindsinde s ertiflC atio n
pr o n e ar e a sin Ho rquin and UlanQab Steppe(ZhuZhe nda, etal. , 1988)
Regions Springwinds,
a nm alpe rc e ntage
Regio n s Sprihg winds,
a n n u alper c e ntage
To nglia o 61.71 Er e nhot 49.7
G anqika 64.86 Ju rihe 40.7
Lubei 42.20 Darhan Mu minggan 42.9
Bayartuhe shi 43.07 S hangdu 41.2
The spri ng S e a s o nis also char a cteriz ed byspa rs epr e cipitatio n･ The s am e a uthorgl V e S
info r m atio n o npr e cipitatio nin Ho rquin and UlanQab Steppe(Tab且c4.2). Unde rthe s e
c o nditons,the s ands u rfa c eis e asilye roded.
Site c o ndit o n sin clude s oil, v egetatio n, topogr aphy a nd slope s, and in co mbin atio n
the s efa cto rsdeter min etheinhe r e ntriskof des ertifl C atio n･ The m ain part ofthe s a ndy
des ertislocated in the v a stinla nd inte rm o u ntain ba sins that c o ntain lo o se s a ndy
depo sits･ TheLdepthofthes edepo sitstotal130- 400m(W ang, 1995).
Unde rthe dry clim ate c o ndit o n sthis lo o s e mate rial is s ubject to long-ter m wind
e r o sion･ The re a re s e v e r alephe m e r alriv er sin the de s e rt z o n e of C hin a, wbicb ha v e
be e nfo rm ed be c a u s e of l w pr e cipitatio n, high e v aporatio n a nd quick infiltr atio n.
Spa rs e v egetatio n c o n sisting ofshr ubs, se mishrubs a ndgr as s e s wo rs e ntheinher e nt
risk ofde s erti丘c atio n.
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Spring precipitationinthetotalper c e ntage ofthe annu alrainfall in
Horquin a nd U lanQab Steppe(Zhu etal. ,1988).
Regio n s Pe r c e ntage of
sprlngr ainfall
Regio n s Per c e ntage of
sprl ngr ainfall
To nglia o ll.90 Er e nhot 10.9
Kailu 10.54 So nid Yo uql ll.7
Lubei 8..51 M andula 12.9
Ga nqika 12.81 Ju rihe 12.3
N aim an ll.80 Hu ade 12.8
Hure ll.40 Darh an M u m lngga n 8.2
Ba okang 12.40 Shangdu 13.1
The Yello w Riv e r ofte nbur st thr o ughits dikes. In the gr e at mo odin 1 931, 88 00
squ arekm belo wlching w e r e且o oded, and a s a re s ult 10millio npe oplelo sttheir
ho m e s
,
and 5 0millio n w e r edir e ctly affe cted･ Abov e that the riv e rdepo sits
c o n sider able am o u nt of silt o v e rthe fl elds. Until the pr ese nt tim eit hasbe e n
impossibleto c ontr olthis n atu r alfor c e c o mpletely.
Dr o ughtis a n other s c o u rge orn a土u re･ In 1959- 1960theprovin c e sHubei, Sha ntu ng,
Shan si and Hun anhadn opr e cipitatio nfo r200 days. The Yello wRiv e rc e a s ed itsno w
for40 days･ Dr o ughts and no odinga r e n ot nlythe r es ults ofthe m o n s o o n clim ate, but
als ope ople ar e r espo n sible･ The c utting offo r e st a nd c o n stru ctio n oftheirrigatio n
c anals,te rr a cl ng and othe r activitie s stim ulatedr o ughts andno ods.
Ac c o rding
'
to
" The Natio n al Ec oヮomic Atlas ofC hin a
”
(1994), thelandsin a ridand
s e miaridr eg10 n Sha v ethe follo w i nglimitatio n sfo rpr odu ctio n ofc r ops, for e st and
liv e sto ck:
Cla ss1(n olimitatio n s):paddy s oil(oa s e s), plu vio aquis s oil(plains), irrigated far m
lands(o as es).
Cla ss2(lo wlimitatio n s):be a ch, m e ado w s oil(plain), c a stan o z e m(v alleys), che rn oze m
(valleys).
Clas s3 (m oder ate limitations): c a sta n oze m (plain), sier o z e m(plain, m o u ntain),
meado w s oil(plain), s aliniz ed m e ado w s oil(plain),da rk lo es als oil(terr a c e),br o w n
pedo cal(m o untain),gr ayde s e rts oil(m o u ntain, plate a u).
Land un s uitablefo rpr odu ctio n :gr aybr o wnde s e rts oil(gobi),br o wnde s e rtsoil(gobi),
s olonchak(ba replain),takyr(bareplain), shi氏ings andys oil, s altc ru st,lo w w etland.
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The Pe ople
'
s IRepublic ofChinais o n ethe gr e ate st s uperpo w e rs ofthe world･ The
interr elatio nbetw e e npopulatio n a ndthe e n vir o n m e nt,i･e ･ , the pre s s u r eofpopulatio n
on the e n vir o n m entis the m ajo r C O n Straint for s u stain able de v elopm e nt･ Fu rther
e c ono mic a ndpolitic aldevelopm e nt of Chin awildepe nd upo nthepr ogr e ssin s olving
the populatio n/e n vir o n m ent pr oble m･ Degr adatio n ofthe drylands in C hin ais a
historicalpr o ces sdocum entedfo r2000- 2500ye ar s.
Populationin C hin atotaled 549millio npe oplein 1949whe nthePe ople
'
s Republic of
Chin aw asfo unded･ The Co m m u nistgo v e rn m e ntde clar ed a
u
n e w er a
w
inthe c o umtry･
Buta skn o wnthe uGolde nEr a
M inthehistory ofChin a w a sfo u rthous a ndye ar s ago･
Populatio n gr o wth o nly stim ulated the e c ol gic al c risis･ T he policy of agr aria n
radic alis mpr o claim edby Ma oZedo ng c o uldnots olv ethe e c ol gic alpr oble m (Zw eig.,
1989)I ByJuly1,1 990, thepopulatio n of Chin a r e ached1.16 billio n, or21.9 %ofthe
w o rldpopulatio n･ F豆卵 釘e4･且 r epres e ntsthegr o wthofC hin e s epopulation･ The grov h^
ofpopulatio nhas c o nti u ed de spitetheintr odu ctio n ofbirthc o ntr ol.
Populatio ngro wth c a n n otbe c o n sider ed n?w a s ade m ogr aphicproble m･ AsQu a nd
Li(1994)said
"
populatio n c ontrola nd e n vlr O n m e ntalprote ctio n aretw o side s of the
s am e c oin” . Du ringthe la st4000ye ars, populatio npre s s u r e o nthe e n vir o nmentin
C hin a w asdiffer e ntindiffer e ntperiods ofhistory･ Thatde m o n stratesF畳gu r c4･且. The
s am e a uthors ha v eide ntified the follo w lng Periods of e n vironm e ntal degr adatio n
(甘ab且e4.3).
K ang(1986)argu edthat sin c e200 B･ C･ Chin a w a s v ery clo s eto a m arket e c o n o my
be c a u se the co u ntry had c o u ntle ss s m allpr odu ctio n u nits - eithe rfr e e,holders o r
te n a nts･ Inthe c ours eoffurtherde v elopm e nt,the situ atio ndra stic allychangeda ndthe
12th c e ntu ry w asthe c r u cialpoint･ Populatio npr e s s u r egr adu allyincr e as ed andChin e se
agrl C ultu r e shiRed to labo rinten siv efa rmlng･ Ov erpopAntio n, a c c o rding to K ang
(1986),indu c edthe adoptio n ofm o relabor - inte n sivete chnology, whichin tu rnrais ed
toler a n c efわr o v e叩Opulatio n･ His study pr o v edtba土, e spe cially a鮎r･the1ヮth c e ntury,
the sta ndard oflivinglnrural C hin a w o rs e n ed.
T he s am e a uthorpublished ve ryinter e stlnginfo r m atio nabo ut thefrequ e n cy offlo ods
and dro ughtinthe whole ofC hin afo rthepast500ye a rs(Tab且c4.4)｡ Thisinfo r m atio n
w a sbas edo ndatafr o mtheChineseBu r e a u ofMete o r olgy･
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C hangeinpopulatio n a nde n vir o n m e ntalin Chin es ehisto ry(Qu a nd Li,1 994)
Sta- Periods Ye ar s Repr e s e ntativ e Pe ople Statu s of
ge S Dyn asties (1000) Envir o n m e nt
I Pr e-Qin 2205-
2198 B. C
11 15-
1 079 B.C
684 B.C.
Ⅹia a ndYu
We stZo u(KingChe n)
EastZho u(13t
h
ye a r
,
KingZhu a n)
I
,
355
1
,
371
1
,
184
山
Golde n
Er aw
ⅠⅠ Qinto 221 B.C.
2A. D.
Qin ( 26 ye ar of Emper o r 2,000
5
,
95 9
Sign s of
We st Han Shihu ang)
We stH an(2
nd
year)
Degr adatio n
ⅠII Ea stH an 57
220-280
606
EastHa n(2ndye arJi- 4,500
4
,
00P
3
,050
Sign s of
to
Sui
An wu Z ho ngyan
T hr e eState s
Sui(2ndye ar ofe mper o r
Y ang)
r e c o v e ry
IV Tangto 755 Tang(14ye a r of Tianba o) 5,291
7
,881
5
,
883
Sign s of
Yu an 1195-1223
1290
So uthSo ng(1st ye ar of s e c o ndary
Quingyu an)
Yu an(27th ye arbf
Z hiyu a n)
degr adatio n
V Ming and 1403 Ming(1stye ar of Yo ngle) 6,659 Esc alated
Qingto 165 1 .Qing(8
th
ye ar of Shun zhi) 5,3 00 degr adatio n
befo r e 1684 Qing(23
rd
ye a r ofK angxi) 10,170
liber atio n 1 762 Qing(27t
h
ye ar ofQianlo ng) 20,047
1790 Qing(55
th
ye ar ofQianglo ng) 3 0,148
1834 Qing(14thye a r of Daogu a ng) 40,100
1919 Republic of.Chin a(8
th
ye ar) 50,600
1947 Republic ofChin a(36
th
ye ar) 54,887
The te rritory of Chin ais divided into12 0districts, .e a ch c o v ering O n eO r tw o
pr efe ctu r e s･ The a utho rpr o c e s s edthe s edata statistic aly and fo u ndthat thefieque ncy
ofm ajo rnO Odsin the whole c o u ntryhasin cr e as edby 2･5 o c cu rre n c e s e v erytw e nty
ye ar s, c o n vin cingStatistic ale vide n c eofw or s e n i ng e c ologic alconditio n sin Chin a. The
nu mberofm aJO r丑o ods andm ajo rdro ughtsin c r e a s eddu ring1870- 1909.
Ra ng C ha o(1986)als oindic ate sthat as a r e s ult ofa c c el r ated defbr e statio n, la nd in
n o rth C hin alo stits n atu r alprodu ctivity m any c e nturie s ago andbe c am e vuln er ableto
no ods and dr o ughts･ He s ays,
uFa rm1and alo ng the n orthe rnfr o ntier sgr adu ally
c o n v ert d into s e mide s ertn ･ Fo r e st ar e a sinthis regio n Shr a nk andfin ally c o mpletely
dis appe ar edby M ingtim e s(1369- 1644).
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甘盈鮎温e乱趨
Frequ e n cy ofm ajO rnO Ods a nd m ajo rdr o ughts in Chin abytw e nty - ye arperiods, 1470
- 1909(Rang, 1986)
Periods Nu mber ofm ajOr凸oods Nu mbe r ofmq]ordr o ughts
1470- 1489 91 12 9
1490- 1509 63 123
1510 - 1529 1 05 15 7
1530 - 1549 113 1 02
1550- 1569 143 81
1570- 1589 127 144
1590- 1609 152 90
161 0- 162 9 118 108
1630- 1649 124 220
1650- 1669 .198 103
1670- 1689 119 128
1690- 1709 11 94
1 710- 1 729 100 106
173 0- 1749 13 7 73
1750- 1769 132 66
1770- 1789 92 113
1790- 1809 109 88
1810- 1829 125 108
1830- 1849 192 99
1850- 1869 140 94
1870 -11889 177 ll.5
18901 1909 165 163
4･3 La nd degr adatio nin 蝕e m ain r egio n s Of C hin a
●
Ac c o rdingto Zhu et all(1988)des ertiflC atio n:pr o n ela ndin Chin a totally c o v er334
,
00 km
2
, in which de sertified land ar e a lS176
,
442km 2 and the land of
de s ertiflC atio n risk is 158
,
000kn
2
, in v olving 212co untie sin 13 pr o vin c es a nd'＋
a uto n o m o u s reg10 n S･ The se are a sin clude :Lia o n lng,Jiln, Heilong]1a ng, Hebei, Shan xi,
Ir m e rM o ngolia, Sha an xi, Ningxia, G an s u,Qinghai a nd X injiang. T heydistinguishthe
follo wingde sertiflC atio ntypes : o n-goingtype(45.9 %), s eve r etype(3 4.4 %), a nd m o st
s e v e retype(19.7 %).
T hele adingc a u se s oflanddegr adatio nin C hina aregl V e nin Table4.5.
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Le adingc a u s e s of dese rtific atio n( Qu and Li,1994)
Anthr opoge nicfa ctor s of Per c e ntage of de s ertifiedland.
des e rtifl C atio n
Irrigatio n re cl am atio n 25.4
Ex c e s siv egr a zlng 28.3
Lu mbe ring ofw o ods 3 1.8
Industrial
,
min e s and c o m m u nic atio n 0.7
c o n structio n
Impr oper u s e ofw ate r re s o u rc e s 8.3
Totalpr opo rtio n 94.5
4･3･1Des e rti鮎atio m鼻祖 也e m a rgin alz o n e s oge xせr a- 財idr e琶1 0 m S
●
A lla ridregi o n s OfChin a ar e affe cted bylanddegr adatio n･ The m argin alzo ne softhe
Tarim Basin ar e s e v er ely af:fe cted byde s e rtific atio n･ The Tarim Basin o c c upi esthe
a re a of 530
,
000 km 2
, fr o m which 338,000km
2 belo ng to e xtr a- aridla nd ofthe
T aklim akan De s ert･ De s ertificatio nin the m argi n al z o n e si a r e sult of Cha nge sin
bydr ologic ale n vir o n m e nta ndhu m a n a ctivities.
Ac c o rdingto Tak am ur a andQo ng(1997)abo ut857,000haha v ebe en des e rtifledby
winde r o sio ndu ringthela st 100years･ M o re仇皿 60% ofthe alu vialplain ofTarim
Riv e rha v eals obe e ndegr aded･ Vegetatio ndegradatio nha sbe e n als ore c ogniz edto
ha v e o c c urr ed･ Atle ast285
,
0 00ha ofPopulu s e uphr atic a w o odland w e retr a n sfo r m ed
to ar eal des e rt･ Se v e r e a ridiz atio nha s affe ctedthe s u r ro u nding ter ritories ofthe
Taklim akan De s ert･ In1921, the Tarim Riv e r changed its c o u rse andmow edtothe old
Lop Nu rL ake, andthe siz e ofthelake gre w to 200, 00ha. Butin 1972, the hke
dis appe ared be c a u s e of de c re a s e ofw ater r u noffT. Gr o u ndw ate rle v elslo w e redfr o m3 -
5 m inthe1950sto 8 - 10m inthe1980s･ M a ny ye ars ago, w aterinthe Tarim Riv e r
w asfresh, with a min er alc o nce ntr atio nbeinglo w e rthan 1 g/i･ But n o wthe w ate ris
丘e sbo nlythree m o nths aye ar, a nddu ringthe r e st oftbeye a risbr a ckisho rs alt-lade n.
The Ts aidam Ba sin o c c upie sthe ar e a of 270,000km
2
･ Itis ahuge c o nfin ed ba sin with
extre m elydry clim ate, pre cipitatio nbeing200m minthehighla nd and 20 m minthe
c e nter･ The population is s m all, totaling 271,700pe ople, andthe c ultivated ar e ais
38
,
200 ha. At thepre s e nt tim e,the rate ofe xploitatio n ofw ater r e s o urc e sis15.8% in
the whole a r e a
,
whilethe utiliz atio n r ate ofu ndergro u nd w ateris c o
l
n side r ablylo w e r, at
ju st l･6 %･ In spite ofthis, s o m efar mland ha v ebe en subje ct to s e c o ndary s oil
salin z atio nbe cau s e ofthe ris e ofgr o u nd w ater a ndpo o rdr ain age･ M anydistrictsha v e
be e nfo r c edto c e ase cultiv atio nbe c a u se ofs e c o nda rys oils alinizatio n(Liang, 19 97).
4.3.2 Se c o nda ry S O鼻息s a且imiz如孟o m五n arid imlamd riv erba sin s
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Irrigated s oilsin ari driverba sins a re u nde rthe doubleimpact of hu m a n activity a nd
the e c ol gic ale n vir o n m e nt･ In a rtificiallycr e ated o a s e s, n aturalec ologlC alsyste m sar e
r epla c ed by m an- m ade agric ulturalsyste m s･ Such large s c ale re cla m atio nhas cau s ed
the destr u ctio n ofn atur al v egetatio n･ Data on s e c o ndary s oilsaliniz atio n ar egi v e nin
Tab且e4.6.
T及b亜c4.6
Se c o ndarys oils aliniz atio nin som einla ndriv e rba sin s of C hin a
(Wang a ndChe ng,1997)
Riv er s Saliniz ed s oil Ratio to total Cultiv ated s oil, km
2 Ratio to total
a re a
,
km
2 land
,
% c ultivateds oil
,
%
Shiya ng 2098.81 4.98 295.37 ll.54
Heihe 1584.21 2.27 256.73 1 0.75
Shule 4713.64 4.57 273.21 21.70
Ur umql 796.80 5.65 275.02 1 9.24
The ar e as ofsaliniz atio n a nd v egetatio ndegr adatio n are rapidly e xpanded in lo w er
re aches. In o rderto elimin atethe n egativ e e n vir o n m e ntalch anges of,itis n e c e s s aryto
pr o m ote ratio nalutiliz atio n ofw ater r e s o u r c e sin whole riv e rba sin s･
4.3.3 La nd degr adatio nim 丑Ⅷa ng - Ⅲtl ai - Ⅲai､p且ain
Thisplain, als okn o w n a sthr e e riv erplain, c o v ers a n ar e a of 3 50,000km
2
,
with18
millio nha ofar ableland. Populatio ntotals 2 00milio npe ople. In this agri c ultu r al
r egio n, ar ePr odu c ed20 %ofgr ain, 57 %ofc otto n, 17 %ofoil and 14 %ofm e atfo rthe
whole Chin a(Tia n, 1997).
The clim ate ofthe r egi o nis mild. Pr e cipitatio n v a rie sinthe ar e afr o m400to600m m,
but the a m u al v ariatio nis v erylarge. Cultiv atio n ofthe m ajority ofc r ops r equ ir e s
imigation. Theprese ntsitu ation regarding w ater re source sne edsimprov e me nt. During
thepre vio u speriod, a c e rtain am o unt ofw ater c o uldbetr an sfe rr edfr o mtheBigCan al.
Butbe c a u s e ofthe sho rtage of w ate rin the Yello w Riv er, this w atertr a n sfe r w a s
stoppedin 1980. In r e c e ntye ars, the Yello w Riv erdrie s up l n spri ng S Othe w ater
a v ailablefo rtr an sferislimited.
Additio n al pr oble m s e xist, in partic ular, de clining w ater table le v els and s oil
s alimization･ Gr o und w ate rtablesha v edr oppedata r ate of1 m perye artothepr e s e nt
35- 55m
,
m o stn attrrallakes
,
s u ch asNingjinbo a nd Dalu z eha v edried up.
4･4 Ec ologic al dis a ste rinlo e ssplate a tlS
The e cologic alsitu atio ninlo e s splate a u s c anbe char a cte riz ed as c at str ophic･ Lo e s s
lands c o v er m o r eth an50
,000 km
2
,
c o mprlSlng O n e Ofthe mo stimportant c ultural and
agric ultural･r egio n s ofC hin a･ Kolb(1971)c als the lo e s splate a u s
”
the c r adle of
C hine s e civiliz atio nn ･ Populatio ndensityin s o m e ar e asis 1000pe ople per1 km
2
･
Irrigatio n sche m e sinthe valleys ofthe Wei Ho andthe Fen Ho e xte ndba ckto the
48
s e c o nd mi lle niu m B･ C･ M o stpr e cipitatio n o c c u r sin s u m m er a storre ntial do w npo u rs･
Er o sio nis v ery r apid, a nd in the WeiⅠio ar e a s o m e150 millio nto ns of lo e s s ar e
a n n u ally w a shed a w ay･ Spe cia且ter ra c ed fields ha v ebe e n c o nstr u cted to pre v e nt
e r o sion. Theirrigatio n ar e ah s m o retha ndo ubledsinc e1952.
Eckert(19 8) who visitedthe ar eain 1998 de sc ribedthe e c olgic alsitu a.tio nin the
●
regl O n･ Natu r al v egetatio n c o v ers o nlylO% ofthetotalar e a. Sin c e1949, the er oded
la nd areain cre as edby3 0 %･ W inds c arry so m u chdu st that village rs ofte nhav elu n ch
bythelightoflante rns･ Thedis astr o u s c olle ctiv efarm i ng Of Ma oZeto ng w or s e ndthe
situ atio n･ T helivingsta nda rd ofpea s antsis verylo w,theirinc o m ebeing o nly $20per
ye a rpe rpe rs o n,So m o star ein v olv edin adailystr uggletofilltheir sto m achs.
Unde r s u ch e c ologlC al and s o cialc o nditio n s, o nlye xtr a o rdin ary m e as u r es c animpr o v e
the situ atio n. The go v er n m e ntofChinaha sre c eiv ed alo a nfr o mthe Wo rld Ba nk fo r
affore statio nin Shan x IPr O Vin c e and inthr e e othe rpr o vin c e softheplate a u s.
4.5 S ho riage ofw 如e r r e s o Ⅶy c c s
Shortage ofw ate r r e s o urc e sis dis c u ssedin m 皿y public ation s ofC hin e s e s cie ntists.
W ate ris not o nly a v alu able n atu r alr es o u rc e,but als o a nimpo rtantec ological fa cto r
be c a u s e ofthe dry clim ate a nd its prope n sityfo rde s ertiflC atio n･ Fe ng and Che ng
(1997)des cribedthe situ atio n of w ate r r es o u r c e sin G an s upr o vin c e. In this regio n
w ate r re so urc e s ar edistributed un e venly thr o ugho ut the territory. The s e a s o n al
distribution of w ateris als o v ery un e v e n :dry ln SPrl ng, nO Odingl nS u m m er, W ate r
sho rtage in a ut um n and w ate rle ssin winter･ Butthe e xisting w ate rres o u r c e s ar e
mis u s ed･ Mu ch w ateris wasted byirrigatio n･ The w ate r utiliz atio nfa cto ris v e rylo w,
in c an als
,
itisO･3% - 0･45 %･ De s ertified land･ are a sinthepr o vin c etotal 2.7 %. Abo ut
50% of far mland is affe ctedbys aliniz atio n･ The o utput ofagric ultu r alpr odu cts ha s
de cr eas ed by30 %. Fe ng and Che ng(1997)ha v e c alc ulatedthedeficit ofw aterfo r
futu r ede v elopm e nt(甘ab且e4｡7).
Tab且e4.7
Shortage ofw ate r r es o u r c e sinthe Gans upr o vin c ein futu re, 1xlO
8
m
3
(Fe ng a nd C he ng, 197)
W aterde m and Indu stry 2.10
Agric ultu re 72.3 0
For estry andgr as sla nd 6.00
Populatio n and anim als 0.94
City 0.10
Othe rs 0.05
Total 81.49
Waters upply Su rfa c e r u noff 5 1.3 6
Gr o u nd w ate r 24.00
Total 75.3 6
Sho rtage 6.13
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Water a nd la nd re s o u r ces of China as a whole ar eals o v ery u n eve n. The w ate r
re s o u r c e s ofthe Ya ngtz eRiverba sin c o mpris e8 0 %ofC hin a
'
stotalyetit repre s e nts
le sstha n40% ofthe a r ablela nd. Butr u n offofthe Hu a nghe a nd othe r riv e rsinthe
no rth a m o u nt o nly 6.5 % withalm o st 40% ofthe a rable la nd. To addr早SSthe se
pr oble m s, the ide a of a So uth
-to-No rth Wate r Tr an sfer Pr oject(S N W T P) w a s
sugge sted, firstin the 1950s. Spe cialstate age n cie s ofChin a w e rein v olv edin a n
integr atedsu r v ey a ndputfo r w ardaprelimin aryde signfo rtr a n sfe rring w ate r r es o u rc e s
to the n o rth(F亙gⅦT e4.2). T he a n n u altotaltr a n sfe r able w ate rqu a ntity w o uldbe m or e
tha n50 billion m
3
.
But a syet theprojectha sbe e n n otre aliz ed. So m eC hine se scientists s aythatfu rthe r
study lS n e edd to bette r u ndersta nd the impa ct of the w ater tr an sfe r o nthe
●
e nvir o n m e nt. Lui(1 99 7)hasde v elopedthre e s c e n a rio s ofthe e n vir o n m e ntalcha nge s.
Thetr an sfbr of w ater r e s o u r c e s m ayindu c e a n a n n u alte mpe ratu r e change of1.80
oC
o v erva star e as.
Theles s o n s oftbepastsho uld be als otakeninto c o n sider atio n. Askn o w n, c o n strlユCtio n
ofthe Ka raku mCanal in Ce ntral Asia c a usedthedryingupthe Ar al Sea. Va st ar easin
Ce ntr al Asia ha v ebe e ntr a n sfbm ed into z o n e s ofe c ologic al dis aster. The s e cond
gr andio s epr oject oftr an sfe r of Siberian river sto Ce ntr al As ia w asde v elopeddu ring
the r ule of L. Brezhn e v, but it w as n e v err aliz ed. And the s e c o nd e c ologic al
c ata str ophein Ce ntralAsia w asthus av oided.
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M o ngolia o c c upie s a n a r e a Of1,5 6,5 00 km
2
,
of which 14･6% belongto the aridz o n e.
The co u ntryislo c atedin the he art ofAsia. High m o u ntain s r ange sis olate the c o u ntry
fro mtheinnu e n c e ofthe Atla ntic a ndthe Pa cific clim ate s･ The clim ate ofMo ngoliais
s eve re c o ntin e ntal･ TheSibe ria n a nticyclo n edete min e sthelo wte n?er atu r ein winte r,(
-
45oC) and als othelo wpr e cipitatio n(FigⅦre5｡且). Thetemperatu re ln S u m m er C a n V ary
fr om 3 0oC du ringthedayto5
oC at night. T he 40ye ars clim atic cycle sthathav ebe e n
de s c ribed by m a ny s cie ntists ca nbe als odividedinto20-ye ar cyle s a nd withinthe ml ト
ye ar cyle s c anbeide ntified(Kharin, etal. , 1992).
Je nkin s(1974)haside ntifiedthe lo ng clim atic cycle s as s o ciated with the a ctivity of
gla cie rs(F五gw c5･2)･ T he period betw e e n1175- 1300 A.D. w as char a cteriz edbylow
te mper atu r e s and he s uppo s edthat the c onque sts ofChinggis K ha n w er e stim ulatedbya
lo ng a nds e v er edr o ughta ndc old winte r whichc a u s ed dzhut(thelo s s ofliv e sto ck in the
de s ertdu ringdry and c oldye ars)･ Du ringthelast60ye ar s, dry periods w e r e r e c o rded
s e v eraltim e s･ Theye a rs1940, 1949and1950 w er e e spe ciallydry･ Fo r e x a mple, s o m e8
millio nliv e sto ck diedin Mo ngoliain1948. Se v er edr o ughtals o o c c u rredin1986- 198 7.
Ac c o rdingtothefo r e c astsby Kharin etal.(1 992),theperiodofyea rsthr o ugh2 010 will
be c o mpar ativ ely w et･ Bute v e nduring thispe riod,dr o ughtis e xpectedto o c c u rin s o m e
ye a rS･
■1
Co n c e m l ng Physic al facto rs, the str o ng winds c a u slngs oiler o sio n sho uld be m甲tio n ed
her e･ Str o ng winds(withthe v elo city of 20m/s e c and m o r e)ar e c om m o nin
.
spring and
s u m m e r･ The s e wind du st sto - s, which are r e aldis a ster sfわr pe ople a nd a n l m als. The
n umbe r of days with du ststo rm siindic ated in Tab且e5.1.
Tablc5.A
The m ean n u mbe r of days withdu ststo 血 sinthe aridz o n e of Mo ngolia (K harin, et al. ,
1992)
Statio n s M o nths
Ma rch April May
Ulango m 0.0 1.8 4.0
Kho vd 2.4 4.1 3.6
Ulya s utai 0.2 1.5 0.7
A ltaiKhe er 1.1 3.3 1.3
A rv al K be e r 0.6 1.3 0.7
Dalan Dz agad 1.4 3.9 3.3
M andal Gobi 2.2 3.8 3.6
SainShand 2.1 4.1 4.2
Z amyn Uud 6.2 12.5 4.2
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耶gⅦ町e5･2Variatio n ofm e an an n ualte mper ature sinthe n o rth ofCb.in a.
Arr o w s sho wtheperiods ofgla cier activitiesinthe n orth
He misphere(Je nkin s, 1974) .
5 5
Ge ogr aphe rshasdividedthete rritory of Mo ngoliaintotw o type s oflands c ape, u si ngthe
lo calge ogr aphic alte r m s:
Khingai - thete rrito rylSrich in w ater and hasgo odgr a zlng･
Gobi- thedese rtlands withs a ndy, sto ny orgr a v els oil, po o rin go odgr a zl nglands
and fo r e st.
Thedrylands of Mo ngolia ar elo c ated in gobi(thislo c alter misthe n a m egive nto the
Gobide s ert). M ur z ae v(1948)ands o m e othe rge ographersha v e s aidthatitis n ot atr u e
des e rt
,
itis r ather ade s ertsteppebe c a u s eit c o ntains an abundan c e ofshallo w w ells and
co mparativ ely rich v egetatio n, e specialy during the w et ye ar s･ Plant e c ologists
(La v r e nko, 1978)indic atedthre e m ain fa cto rsthat c o mplic ate distinguishingthe desert
皿dthe steppein Mo ngolia･ They ar ethefbllo w l ng:
1
.
Spe cificfe atur e s of Mo ngolian de sert and steppe differ e ntfro m thatin othe r
aridreg1 0 n SOf Eur a sia･
2. M o untaintopogr aphy
3. Co ntin e ntalclim ate andv ariatio n sin an n u alpre cipitatio n.
So m e400plant spe cie sha v ebe e n r e c orded in the Gobi des ert. Pe re n nials od fo r m i ng
gras se s ar e c o m m o nhe r elike Stlba gla rio s a, S･gobic a, S. orientalis a nd Cleistogenes
squ arr o s a. Se v e r alspe cie s of Alliu m, u s ed by pe ople asfo odplants ar e als ofo und. A.
m ongolic um and A. polyrrhyzu mfo r m mightyro ots in m any pla c e s ofthe Gobi des ert.
An aba sis br e vlfolia, Sals ola pa ss e ria n a, Na n ophyton erin a c e um ar e co m m?n
Che n opodia c e a e spe cie s･ In s andy andgr a v elde s ert, L[alo xylo n a m m odendro n(kn o wn l
.
n
Ce ntr al Asia a s s ax ul)fo rmde n s ethickets, which a re?e v er ely c ut fo rfuel･ Nitr a rl a
sibir c a and Calligo n u m m o ngolic u m ar ethe m ain c o-do m l n antS Ofs α方a ul. Thebu she s of
N.sibiric a withaheightof 1.5 m fo r m char a cteristicla nds c apefe atu r e sinthe se ar e as.
T he Co mpo sita e spe cie s ar e als o v e ry c om mon, espe cially Arte misia Pigida, A.
xerophytic a, A･ a r e n a ria and A. pe ctia n a. The distributio n ofthe s e spe cie sis m ainly
dete min edby也einte n sityofr a ngel皿dutilizatio n.
5.2 So ciala ndpolitic alfa ctors ofdes e rtirlC atio n
The m o untain r ange s m e ntio n edabo v eha v ehistoric allys e rv ed a sphysicalandpolitic al
bar riersthatfo ster edthepolitic al and c ultu r al is olatio n ofthe c ountry･ H isto ric ally, the
M o ngols'w er e alw ays n o m ads andliv edin yurta(felt te nts). Ac c o rdingto Gr o um-
Gr血im ailo(1933), the e xpan sio n of de s ertsin Asia a鮎r the 7th c e ntury A. D. w as
c o n n e ct dto the a ctivitie s ofn o m adic pe ople s･ But w eha ve alittleinfo r m atio ntoday
abo ut the inte rrelatio nbetw e nthe n atu r al e n vir o n m e nt andthe s o c10POliticale c o no my
duringthtperiod･ Su che c ological relatio n ships c antellu s abo uthisto ric al ch angesin
Mo ngolian step pe･ Przhe v alsky(1883), whotraveled in Mo ngolia m ore th an 100ye ars
ago, s aid at that tim e alls uitable agric ultural la nds w e r e r e claim ed a nd allgra zlnglands
w ere o v e rlo adedbyliv esto ck･ Clearly,de s ertific atio nis ahisto ric alphe n o m e non, andnot
aphen o m e n o nlimited o nlytothepr e s e山 tim e.
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We do n otknow the actu al figtlre Sfo rthe populatio nin M o ngolia before 1918. The
a vailable statistic sgw e nin 甘地且c5･2sho wthatdu ring1918- 1990,thepopulatio n ofthe
c o u ntryi n c re a s ed n e申ythr e e-fold･ Beinga s atellite ofthe U S S R,the c o u ntryde v eloped
the e c o no myr apidlybe c a u s e ofthehelpof
”
the elde rbrother
”
.
Ta払且c5｡2
Thepopulatio ngr o wthin Mongolia (K harin, et al., 1992)
Ye ar s Populatio n,tho u s and Populatio nde n sity,
Pe rs o n spe rlkm
2
1918 64 7.5 0.4 1
1925 651.9 0.42
1936 738.2 0.47
1940 738.6 0.47
1944 759.2 0.48
195 0 845. 0.54
195 6 758.7 0.48
19 60 936.9 0.60
1963 1
,
017.I 0.65
1969 1
,
197.6 0.76
1970 1
,
230.5 0.79
1979 1,596.0 1.02
1980 1
,
63 9.7 1.05■
1988 2
,
074.0 1.33
The m ode oflife changed, m any pe oplele允yu rta and c o n c e ntr ated ar o undUlan Bato r
l
and in pr o vin cial and district c e nte rs･ No w abo ut25% of the populatio nliv ein U la n
Bator
,
the c apitalofthe c o untry･ T he per c e ntage ofthe populatio nlivinginto wn shas
changed asfollo w s:1919 - 9･0, 1 956- 2l･6, 1969- 44･0, 1986 - 50･0. In 1990,
populatio ngr owihr e a ched26･8pe rs o n spe r1 0,000 habitants･ Du ringthe s a m eperiod,
the n umbe r ofliv e sto ck in cre as ed2･3tim e s(Tab且e5.3).
甘ab且e5.3
The n u mbe rofliv e sto ckin Mongolia(K harin, etal., 192)
Ye ars N umber ofliv e sto ck
,
thou s a ndhe ads
Ca m els Ho rs e s Co w s She ep Go ats Total
1918 228.7 1,160.5 1,078.4 5,700.1 148.9 9 645.6
1924 2 75.0 1
,
3 39.8 1
,
512.1 8
,
444.8 2
,204.
)
13 776.1
1961 751.7 2
,
889.3 1,637.4 1 0,981.9 4,732.6
)
203 92.9
1970 638.5 2
,3 17.9 2,1 07.8 13, 11.7 4,204.0
)
22 5 74.9
1980 591.5 1
,
985.4 2
,
397.1 14,230.7 4,568.7
)
23 771.4
1985 559.0 1
,
971.0 2
,
408.1 14
,
29.8 4
,
298.6
)
22,485.
The M o ngolsthe ms elv e s c alltheir c o u ntry as
u
the c o u ntry of five anim als
”
･ Us u allye ach
n o m ad had a herd c o nsisting offiv e anim al spe cie s:ho rs e, c o w(o ryak in m o u ntain
57
r egio n s), sheep, c am el a nd go at･ This herd compo;itio n e v olv edthro ughe xperie n c e?f
m any ge n er atio n s ofpe ople (K harin, 1997). T he r e w e r ethr e e main re a so n sfo rthis
stm ctu r e:
1.Ea ch a nim alhada u nlqu e免1n Ctio ninthe n o m adiclife,
2. Diffe r e nta nimalspro videdthe n o m ads with differ e ntpr odu cts,
3. Ea ch anim alc o n s um edits o w ntype offo r age.
Thela str e as o n w asha r mfu l fr o mthe e c ol gi c alpoint ofvie wbe c a u s eithasledto s e v ere
e xploitatio n ofgr a zinglands･ Go ats ar e re spo n siblefo rgr eatd am agetode s ert vegetation
as a re s ultoftbeirpr oficie n cyln Climbingupa nd dow ntoget anykindoffbr age･
M o ngolian n o m ads alsode v eloped a spe cific syste m oftran shu m an c einthede s e rt. As a
rule, thr ee o rfo u rfamilies c o n siting ofclo s e relativ e s m ove togethe r a s o n egro up of
yurta (Kharin, 1 991)･ That w as s o c alleds u r- ajointc ampinggro up ofn o m ads･ Their
m o v e m e ntla stedthe whole ye ar, a nd they cha ngedthe campl ng Pla c e s5 - 6 tim es
an n ual1y･ In c a se ofs eve redr o ught or cold winte r, theylived o nthe pri n ciple s of
=
a
primitiv e c o m munls m
”
,
in which fo od w asdivided equ allybetw e e n allm e mbers ofthe
c o m m umity. In s u cha w ay, n ot a singlepe rs o nbut the su ras a whole s u rvi ed.
During the
' '
period of s o cialis m
M
su r was c o n s e rv ed by being tr ansfo r m ed into a
pr odu ctive unit ofc olle ctiv efar m s(kolkhoz). On e ofthe gr e ate st a chie v e m e nts ofthe
Mo ngolian pe opleistheir abilityto s u rvi e n ot o nly u nderthe c o ndit o n s of dry clim ate
butals otheir abilityto adaptto s e v e r e c o m m unistsyste m. . .
In ra nge m 皿 age m e吐 血epr oble m of w ate r s叩plyha s alw aysbe e npr e s e nt･ In M o ngolia
spe cialm e a s u re s w e r etake ntoimpr o v ethe w ate r s upply syste m s, e spe ciallyinthe arid
z o n e. Tw otypes ofm e as u r e s w e r etake n :
1･ Co n s e rv atio n ofe xistingw els andpr ote ctio n of al1othe r w atering points.
2. Co n stm ctio n ofn e w w ells.
Thepr e s e ntstatu s ofw ateringdes ert angelandsisglV e nin FigⅦr e5･3. On e c an s e ethat
the s o utha ndthe e a stparts ofthe c o untry ar epo o rlypr o vided with w ater.
Ⅷ ebardsu血c e ofthe Gobi des e rt
,
e x c eptthe s olo n chak a nd s a ndy ar e as, pr e s e nt n o
obsta cle sto the mov em e nt ofc ar s andlorrie s･ Driv er s c an s ele ctthe best w ay for
m ove m e nt
,
and in the pr o c e ssde stroythe plant c o v e r･ In ge n er al, abo ut500tho u s and
he ctares ofpr odu ctiv egr a zl nglands w e r ed str oyed byafr e e m o v em ent oftr a n spo rtatio n
v eb.icle s.
5･3 Degr adation ofthedryla nds
De s ertr angelands ar ethedo min antland c ov ertypeinthe aridz o ne of Mo ngolia･ Sm all
patche s ofc ultiv ated la ndoc c upyv ery s m all ar e a s andinthis bo okthey w er e n ot take n
into c o n sideratio n･ So viet and Mo ngolian･s cie ntists imple m e nted a pr oje ct O n
de s ertiflC atio n a ss e ss m e nt and m applng l n1986- 1990･ Ac c o rdingto the published
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r e s ults ofthis study(K ha rin et al. , 1 992, K harin, 1997), the m ain thr ee type s of land
degr adatio n w e r e re c ogniz ed in Mo ngolia:
1. Degr adatio n oftbe v egeta壬ive c ove r(25 %oftbedryla nds w erepro n e
to 也istype ofla nd degr adatio n),
2
･ W ate r e r o
.
si n(37 %ofthedryla nds),
3. W ind er o si o n(18 %ofthedrylands).
Mo ngolia n a nd Soviet s cie ntists ha v ede v eloped s e v er al m e as tlr e Sfb∫ impr o v ing the
ra nge m a n age m e ntsyste 皿in M o ngolia･ Fr o mthes e m e a s u r e s,the w o rks o n c o n str u ctio n
ofw ellsha v e apra cticalimpo rtance. Som e s u c c e ssfulexperim e nts o npastu r e m elio r atio n
ha v ebe e n als o c o ndu cted. 打ow e v er wide pra ctic alcha nge sinthe gr a z lng Syste m ha v e
be e n virtu allyimpo s sible be c a u s e ofthe v ast ar e as ofgr a zi ngla nd, thela ck of m o n ey,
s e v er ephysic alc o nditio n s, anddo min a n c e of thetr adit o n al w ay ofthinking･ The u s ed
n o m adic syste m ofgra z inghaspr ov entobethe m o stadaptiv e syste m. Buts o o n erorlater,
this syste m c a nle adtola nd degr adatio n.
5.3.1 Degradation ofthe vegciativ ec o v er
Ove rgrazlng, C uttingtr e e s a nd shrubs fo rfuela rethe main r e as o n s ofthis degr adatio n.
By r o ugh estim atio n s o m e700- 8 00tho u s andto n s of w o odis cutin the a rid zo n e of
Mo ngolia a n n u ally･ Abo v ethat, the M ongols u s e,forhe ating and c o oking, argal(dried
e x cr e m e nts of anim als
,
m ainly that ofco w s)･ The u nple a s ant w o rk ofc ole cting a nd
storingargalisperfo r m edbyoldpe ople andchildr e n･ The r e m o v alofthis organic m atte r
丘o mthe n atur alcyclingln eC O SyStem Sis undesirable 丘o m an e c ologlCalstandpoint, sin ce
●
ltPr o m ote sde se rtific atio n.
Are as of.degr aded vegetatio nha v ebe e nfo rm ed ar o undpopulatio n c e nter s and ar o u nd
w ells･ The n umbe r of district c e nte rstotal 145 inthe ari dz o n e. By r oughestim ation the
siz e of degradedr angelands ar o u ndthese c e nterstotal 200tho u s and he ctar es. Andothe r
400tho u s and he ctar e s of degr adedr angelands a relo c ateda r o undn um e r o u sde e rt w ells.
Thr e e z o n es c anbe u s ualyide ntified ar o und thepopulatio n c e nte rs :
1I T he z o n e offullydegr adedgra z ingland whe re o nly n on -palatablepla ntsgr o w.
2
･ The z o n e ofm oder atedegr adatio n, whe re n o n-palatableplants repla ce
do min antspe cie s. Pr odu ctivityofthislandr edu c edo n e-flRho r o n e-s e v e nth.
3･ T he z o n e ofslightlydegr aded landwher epr odu ctivityr edu c ed by10- 30 %.
Lo c aliz ed des ertiflC atio nis the first stage ofthe v egetativ e c o v erdegr adatio n. In the
s e c o ndstage,.the s epar ate ar e a sjointofo rm large ar e as ofdegr aded land.
5.3.2 V inde r o sio n
Destru ctio n ofv egetatio nin s andyde se rtc o ntribute stothede v elopm e ntof windero sio n.
As 血 o w n
,
the v elo cityofwind 皿dthe wind regim edete -in e stheintensityofthe wind
er o sio n･ For wind v elocity v > 6 m/s e e, s and particle s c anbe blo ⅥⅦ aloft, a nd clay
60
particle s start their m o v e m e ntbyv > 1 0m/s e c･ Fo u r stage s of
-
wind er o sio n ar eide ntified
in Mo ngolia:
1.Er o sio nhollo w s withge ntle slope s o c c upyles sthan10% ofthe er oded are a,
2. Ste epe r o sio nhollo w s occ upy10- 20% ofthe er odeda re a
3.Ste ep er osionhollo w s o c c up y20- 30% ofthe eroded are a,
4.Fullde str u ctio n ofthepla ntc o v er, m o v e m e nt ofs and du n e s o nthetvhole are a.
S and du n e ar e ash v ebe e n appe ar ed in vario u spa rts of Gobi. Us u alylive sto ckherds ar e
c o n c e ntr ated in the s e a re a sbe c a us ethey c o mm only s e ekpr ote ctio n a m ongthe du n es.
Co n s equ e ntly,the area ofs a nd du n e sis e nlargedfr o mye artoyear.
5.3｡3 W 如e r e r o sio n
W ater er o si nhasbe en obs e rv ed on 37 %ofthedrylands ofMongolia. In m any pla c e s,
thistype ofland degr adatio nis c o mbined with degr adatio n ofv egetatio n andbys m all
s c ale m applngit w a s v e ry difficult to distinguishthe m. W ater er o si nin Mo ngoliais
m ainly a n atur al,but n ot a m an m adepro c e s s･ The er o sion netha sbeen form edby s o-
c alledsair - dry chan n els andgul ies. hlthe arid z o n e ofA fric athe s efo r m atio n s ar e
kno wn as oudo r w adi.
Dry char m els arefo rm ed u nderthe a ctio n of he a vy r ain s. Bas ed o nfieldstudie s, the
follo wing ge o m etricform s ofthe sedrychan nels c anbedistinguished(FigtRr C5･ 4):
1. Separ ate s air, s e v eral hundred m ete rsinle ngtha nd 0.5 - 3.0 mindepth. They
ar e c o m m o ninthe Bo wlofthe BigLake s ando npiedm o ntplain ofthe
Mo ngoIAltai,
2. Par allel∫αれ wbicbha v ebe e nfbm ed o npiedm o ntplain s a ndre a ebs eve r al
kilo m et rsinle ng也,
3. M ultiple s air, theyha v ebe e nfbrm edinthefirststage of form atio n ofpr olu vial
depo sits andr e a ch0.7 - 1.5 m indepth,
4. T histype ofs air is u suallyc onfinedto allu vial fan s,being0.7 - 1.5 min
deptha nd 4- 6 孤 in width,
5. Sair ofthistype a re c o m m o n o npiedm o ntplain s a ndinhillyc o u ntry. T hes e
dry char m elshavege ntle slope s and natbotto m s.
6. De ndritic s airsystem ha sthe m ain cha n n ela ndside w a she s. Theyarefo rm ed
o n c o mpar ativ elynatplain s andonpiedm o ntplain s ofthe Gu rv a n- Saikhan
Mo u ntains.
The de n sity ofcba 皿 els c a nbe u s ed a s aqu a ntitative crite riu mf♭r w ater ero sio n. For
slight w ater er o si nthele ngthofthedrychar m elsisle s sth an0･5 1in e arkm pe r1km
2
,for
m oder ate e r o sio n, 0.5- 1.5 andfo r s e v er e er o sio n1.5 - 3.0. Ifthede n sity Of s air is m o r e
tha n3･O lin e arkm pe r1 km
2, thelandis u n s uitable fo r anykind of hu m an activitie s
witho ut spe cial pr ote ctiv e m e a s u r e s. Cutting v egetatio n c an o nly e x a c e rbate the
fo rm atio n ofthe e r o sio n net.
61
1 メ - J
2
3 ヽ- _ .
4
箪 } _ - - i
を /2
-
㌔
5
へ
＼ 仁 -
-
一
刀
尽 -
＼
6
/
r - - - -
FigtL r e5･4 The m aintype s ofs airin Mo ngolia
(Se ethe e xplan atio ninthetext)
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A fTghanistanis a c o u ntryloc ated inthehe art ofs o uth Ce ntral Asia･ Ito c c uple S an ar e a Of
652. 25km
2
,
with a populatio ntotaling 15150 millio nin 1979(Se n Gupta, 1986).
AfTghanistanis apastoralc o u ntry･ Only12 %oftheland is arable, and only29 %ofthe
a r ableland w as c ultiv ated befo rethe Sovietinte rv e ntio n. The m a)o rityofthepopulatio n
liv e sinthe ru r al re as, the m ode oflifTeis apeasanttribals o cietythatdeter min e sthe
patria rchal char a cte r ofthis c o m unity･ Appro xim ately 2 milio npe ople ar e n o m ads
(Mu rta z a, 1981). But the c u rr e nt, r eliable flgu re S O nPOPulatio n and e c o n o my ofthe
c o untry ar e u nk o wn atpr e s e nt tim ebe c a u s e ofalo ng w ar, which hasbe e n c o ntin u i ng.
A n e wtype of land degr adatio n- w arde s e rtific atio n, is a char acte ristic fe atu r e of
A fghanistan. As a re s ult ofthe w a rno urishing o as e s w er ede str oyed, agric ultu r alfields
w e re ab ndoned, garde n s a ndtr e epla ntatio n s w e re c ut a ndthe s o cialin免
･
astm ctur ein
v ast are as w as c o mpletelyde str oyed. Thr e e millionpe opleim m lgr atedto Pakistan, a
halfmillio nto okrefuge einIr an, and ahalfmilio n w e rekilledo r w o u nded(Se nGupta,
1986).
The clim ate ofthe c o叫 is dry a nd s ubtr opic al. The m e an temper ature in Julyis
betw e e n24- 32oC(beyo ndthe high m o u ntain s). W interin the plainis mild, with a
m e ante mperatureinJan u ary of8 - lO
oC. The m a xim u mpr e cipitatio n o c cur sin winte r
andspn ng as a r es ult ofcyclo nic a ctivitie s. 40 - 50m m ofpre cipitation fanin the
s o uthe mplain, and 200- 25 0m mintheinterio rhighlands(Table6.1).
Tab且c6.1
Clim aticindic es ofthe ari dr egio n s ofAfghanista n andP akistan(Petro v, 1973)
Statio n s Te mpe r atu re,
oC. Pr e cipitatio n,
r n m
Ja n u ary May Am u al
A Sgha nista n
Her at 2.0 3 0.5 16.4 201
Kandagar 5.5 3 1.5 18.9 192
Girigkh 8.5 33.5 20.7 168
Pakista n
Mu shkichah 40
Cha m an 6.3 3 1.5 19.2 180
Dalbandin 123
T he Seistan De s e rtis one ofthe m ain aridr egion s Of A fghanistan･ Ac c o rdingto Petr o v
(1973), the clim ate ofthis r egio nis c o ntin e ntal. The a n n ualpre cipitatio nis 50m m.
W inte r mo nths(De c e mber, Jan u ary and Febru a ry)are c old, the dayte mpe r atu refalls
belo wthe z er o･ Airhu midityis verylo w,in s u m e r u sallyle s stha nlO %. In s um mer,
a hot wind o c c u rs
,
this wind is called "Sado- Bisto m z' '
,
wbicb m e ans ` `tbe wind of 12 2
days
”
･ Du ringthisperiodthedayte mper ature ris e sto43- 45o C.
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T he no r ais steppe a nd de s e rt type. Xe r ophyte s(milk w elch, Ac a ntholim o n, Alhagi
pers aru m, Kuzinia ) are do min antin the inte rio rplate a u s. In the de s e rt ther eis
w o r m w o oda nds alt- m a rsh v egetatio n, saxa ul and ephe m era egr o winthe s ands. In the
Par apa mis u s, ther e are spars eju n lPe r and pista chio tr e e s, and in the n o rthe m fo othill
plain s,there are subtr opicalplantc o m m unitie s ofgr a ss e s and he rbs. Fo r estc o v e r17,300
squ a r e mile s･ They groⅥ′ m ainlyin the e aste m pa rt ofthe c o u ntry a nd o nthe s o uth
slope s oftheHindu Ku sh.
Dr oughts, which o c c ur periodic ally in A fghamista n, fa cilitate the pr o c e s s of
de s ertific atio n･ Fo r e x a mple,in e arly1970s, a s e v e redr o ughtc o mpelled m any pe a s a nt
fa milie sin ru ral r e a sto m o rtgagetheirland forloa n s. Debts a nd m ortgage s r es ultedin
ahe a vyalie n atio n ofland(Glukhoded, 1981)･ W he atisthe m aipstaple cr op, als o c o m,
barley andric e ar e c ultiv ated･ Cotto nbefo r ethe w ar w a sls o anlmPOrtaJltC ashc r op･
Ac c o rdingto statistic s, 30 %ofirigatedfar m-lands w e re s aliniz ed befo r ethe So viet-
Afgha n w ar･ On the ar e a of42millio nha, 3 0millio nhe ad ofliv e sto ck w e regr a z ed.
Ov e rgr a zl ng W a s O n e Ofthe c a u s e s ofde s e rtiflC atio nin arid region sOf AfTgha nista n
(Zonp, et all 1984)･ Ⅰn se v e r alplac e s no m adic sto ckr aisingis c o mbin ed with mixed
far m l ng･ Histo ric aly,thispr o c e ssha sbe e n re v er sible･ Su rvivalofn o m adsindryye a rs
depe nded o n a ctivity o n whichthey c o uldfall back･ Liv estock in clude s she ep, c attle,
go ats,donkeys,ho rs e s, c a mels,bu飽1o w a nd m ule s.
Ac c o rding to Sayed Mu rta z a(1981), land degr adatio nin theinland Siestan De s e rt
be c am e a s erio u spr oble m. Befo r ethe So vietinter v e ntio ninthis are a, 212.000hain siz e,
15100 ha w er eirrigated and52,000 ha w e r e us edfo rgr a zi ng. A spe cialpr oject w a s
pr opo s edto c o mbatde s e rtifl C atio ninthisregi o n, butit w a s n otimple m e ntedbe c a u s e of
milita ry oper atio n s.
6.2 De s e rせi 鮎aiiom of ぬedry且a mds of Pakisia m
Fr o mthetotal ar e a ofPakistan
,
80･4 million ha, arid a nd s e mi-a ridla nds o c c upy68･3
millio nha with the populatio n m o r etha n55millio n･ Arid and s e mi- aridr egl O n S Of
P akistanin cludethe T harDe s e rt andthe Thai De s e rt･ T he TharDe s ertoc cupleS a n ar e a
of 3 00.000km2
,
of which 120
,
00ar ein the state of Rajastan, India(Petr o v, 1973).
The s edes erts ar elo c ated inthe v astalu vialplain oftheIndu sRiv e r and itstributaries.
The allⅥvialplainhas aho m oge n e ous e xtensiv e slopingterr ain,br oke nbyr a vin e s alo ng
riv er s･ In the plain, sie r o z e m a ndgr ayishbr o w n s oil do min ate. The TbarDe s e rthas a
s andys oil, and in theinter m o u ntain depr e s sio n ofBalujistan s andyde s ert s oilalte m ate
withs olon chak･ The ThaiDe s e rtislo c atedinthePakistanpartof Punjab. Sa ndyde sert
lands c ape s ands a v ar m ahare com mon here.
The clim ate ofthe s ede s ertsisdry a nd c o ntin e ntal. Su m m e rishot, but winteris r a血e r
co ol with the te mper atu r e s o m etim e sfalling belo wthe z e r o. Clim ate data for the s e
reg1 0n S areglVenin Tables6.1 a nd Table6.2.
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Clim ateindic e s of thedes erts oflndo stan(Petr o v, 1973)
Statio n s Elevation
abo v ethe s e a
le v el,m
Te mpe r atu r e,
oC Precipitatio n,
rn m
Ja n u ary May Am u al
甘払e 甘ha r
Jeikobad 5 6 14.6 35.2 27.0 92
Heide r abad 2 9 17.5 34.2 26.0 179
Biko n er 245 14.7 33. 26.4 292
H ampu r 99 13.3 25.8 25.7 164
Sukkur 74 13.8 30.1 26.8 94
T heT ha且
Multan 128 13.6 34.6 25.3 182
In the Thar De s ert, Ⅹer ophytic shr ubs ar e c o m m o n, m ainly Calligo nu m and Ac a cia
spe cie s･ IntheIndu splain, whe r ede s e rt-like s a v a n n ah is m et, the r e a re c o m m o nStipa
sple ndid, Arte misia spe cie s and Astragalu s specie s. Tugal V egtatio n co n sisting of
thickets ofshrubs o c c ur sinpla c e s oftheIndu sdelta and alo ngthe s e a c o ast.
In the Indus v alley, la nd ha sbe e nirrigated sin c e an cie nt tim es. Crops are gr o wnfo r
spring(Rabi) and fal (Kharif) ha rv e sts･ T he flrSt C ategory in clude s whe at, gr am
(cbickpe as), barley a nd oil-be aring pla山s. Ric e, c otto n, s ugar c a n e a nd c o mbelo ngto
Kharifha rv est. M illetisthe chiefcr op o nthedryagric ultu r elandsin aridands e mi- arid
reglO n S･
In the ar e a of20millio nba
,
abo ut4.5 milio nha v epo o rdr ain age, they ar epr o n eto
s aliniz atio n and w aterloggl ng. Irrigatio n w ateris c o ndu cted by42c an als, 60,000km in
le ngth. 6.5 milio nha ofirrigated far mlands ar e s ubje ct to s aliniz ation . W he at, ba rley,
m aiz e
,
oil-be ari ng Pla JItS ands ugar c an e ar e c ultiv ated o nthe s es s oils.
Raflq andTa riz(1983)des cribethe r ainfedc ultivatio n and w ell-ir rigatedc ultiv atio nin
fo othill c o untry. Su m m e r c r opping is of limited e xte nt be c a u s e of high
e v apotr an spir atio n andthe dam age ofs a ndblasts. Gr am, m ustard,barley and whe at ar e
gr o w n u slngS um m e rP e cipitatio n. Butdryfarm i nglS u n r eliablebetw e en 160- 200m m.
Well-i汀iga‡edagrlC ultu reis pr actic edin c o mpar ativ elylimited a re as. The produ ctivity
ofagric ultur alcr opsinPakistanislo w(Table6.3).
Table6.3
Un achie v edpr odu ctivityofc r opsinPakistan, Pu njabpr o vin c e(Kobaya shi,1989)
Cr ops Farm le v elyield
L Redo m mended Un a chie v ed
(kgnl a) le v el(kg/ha) pote ntial(%)
Whe at(irrigated) 2,717.5 3,913.5 44.0
Ric e(Bas m ati) 2,239.0 3,3 20.6 40.7
Ric e(Irrig - 6) 4,135.2 5,646.2 3 6.5
Gr o u ndn ut 1
,
655. 2
,536.5 56.2
M aiz e 2
,
1 25.0･ 3,754.0 76.7
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Gr a zinglSPr a ctic edin c o mpar ativelys mallar e as. Ra ngela nd ha s ahigha nimalpr e s s u re,
whichis highertha nthe c a rryi ng C apacity ofthis land. Liv e sto ck r alSl ng lS n ot a
signific ant co mpoTle nt Ofthe e c o n o my..
M o st a nim als are u s edfo rdr a允. In aridr eglO n S
the r eis n o m adicherdingofsheep a ndc a m els.
T he c a mpaigntoin c re a se agric ultu r alc r op pr odu ctio n(s o c alled
" Gr e e n
,
Re v olutio n”)
started inthelate 1960s, butitha s n
'
t c o mpletely s olv ethe pr oble m ofs atisfyingfo od
n e eds ofc o u ntry.
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India ndrylands o c c upythe w e st regio n s Ofthe c o u ntry. The s e r eg10 rlSin clude the
ter rito ry withpr e cipitatio nles stha n40 m m･ The drylands arethe m ain parts ofthe
folo w ing fo u r state s :Pu njab, H aria n a, Rajasta n and Gujar at. The distributio n and
timing ofpr e cipitatio ndepe nds upo ntw o m o n s
.
D o n s:the s o uthw e st(Ju n eto Septe mber)
and n orthe ast(Octobe rto De ce mber). The m ainPa rt Of thes elandslayinthe z o n e of
m ea n am ualte mpe ratur e25- 27
oC. Acc ordingto So cial andEcon o mic Atla s oflndia
(1987),the m a xim u mte mper atu rein Rajasta nis45
oC.
,
and minim u m17oC.
Data ofpopulationinthe abo v e m e ntio n ed fou r states ar egl V e nin Tabie6.4.
Table6.4
The ar e a a ndpopulatio n of fo u r states oflndia
(A Socialand Ec o n o mic Atlas oflndia, 1987)
State s Ar e a
,
km 2 Populatio n, Populatio nde n sity,
tho u s and. Pers o n spe rlkm
2
P unjab 50,362 16,789 201-- 300
Ha ryan a 44,212 12,912 201- 300
Rajastan 342, 39 34,2 61 51-.100
Gujar at 196,024 33,985 101- 200
Populatio ngr owthis thebiggestproble minIndia･ Itisthe re s ult ofc o mbin ed a ctio n of
tr adit o n s, n atu r ala ndsocio e c o n o micfa cto rs(Tab丑e6.5)
Ta払1e6.5
Populatio ngro wth inIndia,tho u s a nd(A So cialandEc o n o micAtla s ofIndia, 1987)
State s 195 ト196 1 1961-1971 1971-198 1 1981-1991
(Pr ojectio n)
1 991-2000
(Pr ojectio n)
Co u ntry a sa
whole
78
,
147 1 08
,
925 13 7
,
025 152
,
000 148
,
000
Pu njab 1,975 2,416 3,23 8 3,000 2,300
Harya n a 1,917 2,446 2,886 3,600 2,400
R由astan 4,185 5,61 0 8,496 10,300 ll,3 00
Gujar at 4,300 6,065 7,38 6,900 5,500
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ARer1920,life e xpe ctan cyin the c o untry In c re asedbe c atlS e Ofimpro ve m e nt of living
c o nditio n s. Life e xpe ctan cyhasbe e n e xtended:in 1921
- 20(ye ars),in 1940- 32,in
1961- 41,in 1981- 51. Life e xpe cta n cybythetu m ofthe c e ntu rylSe xpe ctedtobe 65
ye a rS･
6.3.2 La nd de v曲 pm e n書a md dcs e ri畳鮎 如孟⑳皿
In the w e ste rnRajasta n, the follo wingland u se type sdo min ate:irrigated c r opland,
r ainfedc r opland, r angeland andfo r e st･ In allfo u r state s, c ultivated a re a s ar e sho wnin
Tabic6.6.
Table6.6
Cultivated ar e asin1981- 1982,tho u s a ndhe cta r es
(A So cial and Ec o n o mic Atla s oflndia, 1987)
State s Total Cultiv ateda re a % netc ultiv ated Ar ea % ar e a
reporting ar e atototal u nde r unde rfood
are a r epo rted ar e a Fo od
gr ain
grainto
gr O SS Cr OP-
ped ar e a
Net Gr o s s
Punjab 5,033 4,210 6,.929 83.6 4,996 72.1
Haryan a 4,405 3,660 5,826 83.1 4,3 42 74.5
Rajastan 3 4,234 15,5 77 18,5 96 45.5 13,026 70.0
Gujata r 18,8 26 9,670 10,903 51.4 4,743 43.5
Note :Net ar e aisthe.totalc ultiv ated are a. Gr oss ar e ais n et ar e aplu s ar e a c ultiv ated
m or e也a n o nce aye ar.
Anim al husbanda ryis als o avitalpart ofthe ru r alec on omy･ Data o nlivesto ckn umbe r
ar egl V e nin Table6･7.
Tablc6.7
N umber ofliv e sto ck andpo ultryinfo u r state s of India,tho u s andhe ads
(A So ciala nde c o n o micAtlas oflndia, 198 7)
State s Cattle Buffalo She ep Go at Other
liv e sto ck
Po ultry
P unjab 3,320 4,110 498 722 355 5,540
‾Haryan a 2,442 2,94 0 542 5 19 461 1,403
Rajastan 12,896 5,072 9, 3 8 12,307 1,146 1,590
･Gujar at 6,006 3,473 1,592 3,084 251 3,426
Cattle and buffalo in pa rtic ular ar ethe m ain s o u r c e of dr aft
'
po w erin agricultur al
oper atio n s and ru r altr an spo rtation. Liv e sto ckde n sity pe r o n ehe ctare ofar ableland is
r athe rhigh:in Haryan a10he adnla,in Rajastan5 he ad/ha, in Gujar at3 he ad/ha.
Ac c ording to the published m ap (Singh, et al., 1992), the folo wing type s of
de s ertific atio nhav ebe e nide ntifiedin We ste rnRajastan ･. wind er o sio n/depo sitio n, w ater
er o sio n, s alinity/alkalinity and w ate rlog glng. T he s eve rityclas s e side ntifiedare slight,
m oderate, s e v er and v e rys e v er .
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Ac c ording to clas sific atio n of NR S A(Natio n al Re m ote Se n sing Age n cy) of v ast
category ofindia nla nd isdefin ed as w asteland. W astla nd in clude sthela nd, which at
pr e s e ntis n o
.tu s ed
,
o rla nd
,
whichis n otbeingu s edtoits optim u mpote ntialbe c a u s e of
v ario u s c o n straints, o rla nd, whichc an n otbe u s ed. The siz e ofw astelandin'fou r states
of lndiaisgive nin Ta払且e6.S.
甘汲鮎且c6.8
The siz e ofw a stela nd info u r state s ofIndia
,
tho u s and he ctar es
(ASo cialandEconomic Atlas oflndia, 1987)
State s Cultiv able No n c ulti-
v able
Salt Gullied o r W ate r- Undulated Fo r est Sandy
affe cted r a V l n e O u Slogged
Or
m arshy
up-land bla nks ar e a O r
de s ert
Pu njab 123.1 45.0 4.0 2.2 177.8
Harya n a 6 9.4 25.9 12.4 166.1 59.6
Raja stan 62.9 915.9 28.4 1,067.0 14. 9,7 98.0 1,062.0
Guja rat 2,061.0 316.0 837,8 3 8.0 58.7
W asteland isdivided intotw o c ategorie s: cultiv able and n o n- c ultiv able. In Rujastan and
Gujar at,large ar e a ofc ultiv able w a steland w a s r e c orded. Butfr o mthis c atego ry, s alt-
afe cted la nd
, gulied laJld and w ate rlogged la nd c a nbe only partially c o n sider ed as
de s ertifiedland. Fo r e stbla nks orjhu m ar ethe r e s ultof hu m an a ctivity Chu m m e a n s
shi氏ing c ultiv atio npr actice). As to the vast s andy ar ea, this catego ryis a physical
attribute, and onlyin c a s e ofhum an activityc anthisland betr an sfo r m edto desertified
land. No n- c ultu r able w a stelandin cludesbarr e nland
,
s u ch a s r o ck o utc r ops, which
c a m otbe u s edin agric ultu r e.
The sho rtage ofr ainfal is v ery pr oble m aticforthe ruralpo o r. Sm alllandholdersdo n ot
ha ve a c c e ssto s o u r c es ofr eliableirrigation. Ann u alnu ctu atio n sin r ainfallals oha v e a n
impo rtant negativ e effe ct. The fo od situ atio nin Indiain mid
-1960s w asthe r e s ult of
c o n s e c utiv edr o ughtye ar s a nd lo wproductiv e agrlCultur e. Thegov em m e山 oflndiahad
to obtain fo od aidfrom abr o ad, first of all from the USA . Aid w a s a c c epted with a
c o m mitm e nt to tr e at pr odu ctio n a nd gr o wth asprlOrity go als ofthe agr aria npolicy.
Kohli(1987)studiedthe po v ertyin India, e spe ciallyin ru r al c o u ntry･ Hepublished a
v e ryinte re stingtable abo ut thedistributio n oflandsiz eholdingsinlndia(甘ab且e6･9).
Infbm ation about the n u mber ofthe r ur al la ndle s s w as n otin cluded in thistable. The
s am e a utho r gl V e S m ore intere sting data, pr es e nted her ein Table 6.且0, which
char a cteriz e sthelevelofpo v ertyin ru r alc ountry ofIndia.
The per c e ntage ofthe po o rin ru r alc o u ntryha sfluctu ated, butitdo e s n otr efle ct any
cle artrend ov ertim e. T hat s uppo s es,in spite ofagricultu ralrefor ms, thepr oportio n of
pe ople living qnde rthe c o nditio n s of abs olute po v erty has n eitherin cr e as ed n o r
de c re as ed.
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Distribution ofoper ation alhold ingsinIndiabysizegro ups(Kohli,1987)
Siz e of
holdings,
a cr e s
1953- 1954
,
% 1961 - 1962, % 1 970-･1 972, %
Number of Are a Number of Ar ea Nu mber of Ar e a
Holdings oper ated Holdings ope r ated holdings operated
<2.5 54.80 5.93 39.07 6.80 60.3 0 9.20
2.515.0 15.91 10.86 22.62 12.32 1 6.40 14.90
5
.
0- 10.0 14.87 19.63 19.80 20.70 12.90 2.60
10-15 10.51 3 0.3 0 13.99 31.17 8.10 30.40
>25.0 3.01 33.28 4.52 28.95 2.20 22.80
Table6.10
Ru r alpo v ertyinIndia(Kohli,1987)
Year s Per c entage of ru r alpopulatio ninpo v erty
1956 - 1957 54.1
1957- 1958 50.2
1958- 195 9 46.5
1 959- 1960 44.4
1961 - 1962 3 8.9
1962- 1963 3 9.4
1963- 1964 44.5
1964- 19 65 46.8
1965 - 1966 53.9
1966- 1967 56.6
1967- 1 968 56.5
1968- 1969 5 1.0
1970- 1971 4 7.5
1973, 1 974 46.1
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Des e rtifl Catio n, being aglob alpr o c e ss, 1S O n e Of the m o stu rge nte c ologl Calproblem sin
Asia. Dr o ughts a nd ove r
-e xploitation of n att ml r e s o u r c e s ar ethe m ain c a u s e s of
des e rtific atio nin Asia and ar e e x a c e rbatedbytheinhe r e ntfragility ofaride c o syste m s,
W e ha v e c ompiled a de s ertifl C atio n m ap of As ia a nd ha v ecalc ulated the siz e of
degraded ar e as. The m apping Of desertification ha z ards in drylands of As ia sho w s a
total a r e a of9,804,700 km
2
asbeing s ubject of la nd degr adation. FigⅦ re 7.i(c o v e r
page)sho w sthe des e rtific atio n m ap ofthe drylands of Asia, whichis a reduc edsiz e
v ersio n ofthefi n al m ap pr oductofthis re s e ar ch. A m ap ofthefl n alpr odu ctis atta ched
tothisbo ok.
Tab且e 7.1a, 7.1b, 7.2 a nd Table 7.3 s u rr 皿 ariz ethe statistic alre sults ofo u r re s e ar ch.
Fr o mthes etable s, we c a n c oncludethefollo w ing:
The r angeland are as o c c upyabo ut 81.5 6 %ofthe total ar e a, 払1lo w ed by irrigatio n
agric ultu re and dry agn c ultu re, which o c c upy re spe ctiv ely 7.18 % and 6.89% . The
fTor e st/w o odlandar e a s o c c upy4･1 7% ofthetotalar e a(Tab且e7.la).
The r e s ults &o m des ertiflC atio n m apping by type ofland degr adatio n sho w sthat
v egetatio ndegr adatio n, with58･97% oftotalar e a, o c c upl e S ahighra nkofimpo rtan c e.
Wind er o sio nbe c o m e s s e c o ndin r a nk orimpo rta n c e with 25.43% of 血e total ar e a.
W ate r e r o sio n and s aliniz atio nha v e appr o xim atelythe s am el v el ofimportan c e with
7.73 %a nd 7.18% r espe ctiv ely(Table7.2).
Vegetatio ndegr adatio n affe cts78.13 %ofthefo r e st/w o odla nd ar e as, whilethe affe cted
ar e a ofr a ngeland is68･72 %(Table 7･1b). But a s r angeland o c c upie s m o st ofthetotal
studyarea(81･56 %), the effe ctofv egetatio ndegr adatio nis m or eclearhere . Vegetatio n
degr adatio nto u che s5･4 6million km
2
ofr angeland, which c o n stitute s94% of ar e a s
affe cted by v egetatio ndegr adation(Tab且e 7･3) and 5.72% ofthetotalar e a(Tab且e
7.1b)
The statistics sho wthat55･64% ofdryagricultu re a nd 26.15 %ofr angeland is s ubje ctto
winder o sio n(Table7･1 b). Co mparingtothe ar e a affe cted by winder o sio n,83 %ofthis
a r e ais asignedto r angeland(Tab且e 7.3), which als o repr e s e nts 21% oftotal ar e a
(Table7.1a).I
Dry agric ultur eisthe m o st s ubje ctto w ater e r o sio n, with44.36% and12.43 %of dry
agric ultu r e andfo r est/w o odlands r e spe ctively afe cted(Tab且e 7･1a)･ Ifw e c o㌣par e all
ar e as affe ctedby w ater er osi n, the degradatio n ofr angeland appe ars m o reImpo rtant
than otherland usetype s, with a perce ntage of 53･78 %ofa r e a s affected by w ate r
er o sio n
,
follo w edbydry agric ultu re with a valu e of 39.53%(Tabie 7｡3). Relativ e sto
thetotala re a(9･8 millio nkm2), r angela nd and dry agric ultu r e ar einthe s a m eorde r of
importa nce regarding w ater er o si n, withper c e ntage s of 4･16 %and2･80 %re spe ctiv ely
(Tab且e7.la).
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Al lthe irrigated agrlCultural la nd is fa cing a pr oble m ofs aliniz atio n. T he irrigated
agric ultu ral 1a nd c o n stitute s7･18 %ofthe total ar e a(甘ab且愈 7｡且a). The s aliniz atio n of
driedups e a凸o o rinthis studyis r elatedtothe Ar alSe a;itisimpo rtanthe r etolinkthe
saliniz atio npr oble m withthe rec es sio n ofAr al Se a sho r elin e. The phe n o血e n o n of
r e c e s sio n occ urs als ointhe c as e oftheDe adSe a.
T he an alysis ofs e v e rityof de s e rtific atio nbylandu s etypein Asiale adstothefollo w ing
r e m a rks:
The a ctualfo re st/w o odlandar e as ar ethe m o stin剖u e n c edbyde s e rtific atio n and m aybe
c o n sider edto be in adire situ a土io n. Abo ut 66.07 %oftbe 壬bre st/w o odla nd a re ais
undergo ing S evere tO V ery Se v e r eland degradation, and 32.45% of fo r e st/w o odla nd
ar e asha s a m ode r ate degr e e of de s e rtific atio n(甘abl¢ 7｡1b). This situ atio n m aybe
e xplain ed bythe fa ct thatitis v ery diffic ult to r e claim o r rebuildthe for e st, and the
r e v er sibility pr o c e s stake s alo ngtim e. W e n ote 丘o mthelite r atu r ethat ther eis alarge
kn o wn a re a
,
which hadbe e n c o n side red fo r est andnow adaysIS co n sider edas r a ngeland
o rbarela nd. The r ate of de s e rtiflC atio nis v e ryhigh.
The s e v erityofdes e rtifl C atio nfo r r angeland isle sstha nthat of fo re st/w o odland. Abo ut
50.45 %ofr angelaJld ha s a m oder atedegr e e ofde sertificatio n, a nd24.16% ha s a slight
degr e e of de s ertific atio n(甘ab旦e 7.1b). This situ ation s ugge ststhatitis stil possibleto
e nhan c ethe r a ngelandthr o ugha c ar efulland m an age m e nt andr e cla m atio n.
The s e ve rity ofsaliniz ation in irrigated agric ultur eis c o mparable to the situ atio nfor
r angeland. Thediffer e n c eisinthe e xte n sion ofthepr oblem .
T he m ajo rity of dry agric ultu r e(60 %) gen er ally e xhibits a m oder ate
'
degre e of
de s ertiflC atio n
, with an additio n a136.82% sho w ing a Slight degr ee of de s ertific atio n
(甘ab且e 7.1 b). This m e an sthat the degr adatio n of dry agricultur eis stil unde r c o ntr ol,
whichgiv e shope sfo r c o Ⅱ1 m u nitiesto undertake r ehabilitatio n ofdryagric ultu reland.
W e als o w ant to dis c u s s s ever al spe cific fe atu r e s ofthe desertific atio npr o c es sin
diffe rentc o untrie s of Asia.
Ce ntr al Asia r efers to a spe ciflCge OPOlitic al r egi o nthatin clude sthe for m erSo viet
Republic s ofthe U S S R. The n ewlyindepe nde nt c o u ntrie sinhe rited the proble m of
de s e rtiflC atio nfro mthepast. Co n stru ctio n ofthe Kar aku m Ca n al andthedryingup of
the Ar al Se atr an sfor m edthe territo rie s ofthe s e c o u ntrie sto a v e ritable e c ol gic al
c atastr ophe z on e. The situ atio n w a s aggr avated aRer1991whe nthe fo r m e rSo viet
Republic sbec am eindepe nde nt state s. The Kar aku m C an alha sbeenfilled withsilt and
in cr easl ngly w a sbeing shallow , bec aus ethe administratio n ofTu rkm e nista ndo e s n ot
have m o n eyfわr m elio r atio n.
The M iddle Ea st c o u ntrie shave their o wnpr oble m s. As kno wn, o n e ofthe cr adle s of
hu m an civilizatio n w aslo c atedinthisreg10 n. Irrigatio n agrlC ultur e w asde v elopedhere
fo u r o rfiv e mile rmia ago. Fr o m ahisto ric alpe rspe ctiv e, de s e rtific atio n u nderliedthe
do wnfallof an cie nt e mpir e sin Me s opota mia. Atpr e s e nt tim edegradatio n ofpa stu r e s
a nd soil saliniz ation are u rge nt pr oblem sin thes e c o u ntrie s. We althy c o u ntrie slike
Saudi Ar abia andKu w ait c an reclaim land fo r agrlC ulturalpr odu ctio n. In c as e ofn e ed
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theyc anpu rchas efo odabro ad･ Butpoor cou ntrie s,likeJorda n a nd Ye m e n, s uf:fe rfTro m
the effects of de s ertifl C atio n.
Chin a als oha s alo nghistory of land recla m atio n･ B ut a c c ordingto historicals o u r c es
the c o u ntry w a s clo s edto m arket relatio n s2,000ye ars ago･ Sin ce the 12th ce ntu ry
po v e rty l n China in c rea sed bec aus e of populatio n gr o wth･ This pr o ces sis being
c o ntin u ed in spite ofspe cial m e a s u re sonbirthc ontr ol･ The m ain part ofpopulatio nin
aridr egi o n Of C hinalive sin po v e rty･ As w asm entio n ed inthisbo ok, aproje ct o n w ate r
tr an sfe rfro m s o uthto north is n ow beingde veloped in Chin a･ Re alization ofthispr oject
m ayindu c e a n ew e c ologlCalc ata str ophein C hin a.
A fghanistanis a c o u ntry whe rethe w arde s ertificatio n(a n e wtype of la nd degr adatio n)
de str oyed agric ultu r e･ The w a r c o ntin u es, s othe r ehabilitatio n ofpr odu ctiv eland is
impo s sible.
be s ertiFI C atio nin Indiathre ate n stheliving c o nditio n s ofthe pe ople in ru r alr egi o n s
wher e46･1 % ofpopulatio nliv ein po v erty･ T he situ atio nin Pakista nis n ot a nybetter･
M ilitary cla shes betw e e nthe s etw o c odntrie sto okplac eofthe e nd ofMay199 9. Such
c o nicts c o uldo nlyaggr a v atethe e c olgic alsitu atio ninJam m u and Ka shmirpro vin c e s.
Durings e v eralde c adesMo ngolia w as a s atellite of theU S R The equilibrium betw e e n
n o m adic s o ciety and des e rt w a sde str oyed during this period･ Thes epasto ral
c o m m unitie s c an s ur viv eu nder s e v er ephysic alc o nditio n sonlyiftheyr ehabilitatethe
tr adito n alr ange m an age m e ntsyste m.
De s ertiflC atio nis n ot onlya ne c ologlC alpr oble m,but als obrings s o cial, e c o n o mic and
politcalpr oble m･ Inte rn atio n alage ncie s, n atio n algo v e mm e nts and lo c aladministr atio n
ne edinfo r m atio n abo ut the siz e andthe degr e e ofde s e rtifl C atio nto plan m e a s u r e s o n
la ndrehabiltation.
Intem atio n al Co n v e ntio n to Combat De s ertiflC atio n r e c o m m e nds the c r e atio n of
m o nitoring system fo rde s e rtiflC atio n･ Ou rde s e rtiflC atio n m ap IS aflrSt Step to w ard
m o nitoring at a regional lev el･ Co mpilatio n ofde s ertificatio n m aps oflarger scale sis
the n e xtstep.
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Ap 野e 弧d畳Ⅹ A Explan atio n ofthelegend fo r
H Desertific atio nMap ofthe
Dryla nds of As ia
”
甘ab且eA.且Des ertific atio n cla ss e s
Nu mber De s ertiflC atio n Data v alu e sinthefl e of Ar e a Are ain %
Clas s de se rtific atio n m ap (km
2
)
1 F V l ll ･l
2 F V 2 12 61,765 0.63
3 F V 3 13 257,3 3 3 2.62
4 FW l 21 6,041 0.06
5 F W 2 22 32,1 9 8 0.3 3
6 F W 3 23 1 2,5 21 0.13
7 F E l 31
8 FE 2 32 38,563 0.39
9 F E3 33
10 R V l 41 1,636,5 9 5 16.69
ll R V 2 42 2,6 34,915 2 6.87
12 R V3 43 1,1 91,2 24 1 2.1 5
13 R W l 5 1 86,021 0.88
14 R W 2 52 321,7 95 3.2 8
15 R W 3 53
16 R E l 61 1 90.5 82 1.94
17 R E2 62 1,0 26,9 4 5 1 0.47
18 R E3 63 861,6 2 8 8.7 9
19 R Ll 71 7,363 0.0 8
20 R L2 72 2 7,2 0 6 0.28
21 R L3 73 12,258 0.1 3
25 D W l 91 32,40 5 0.33
26 D W 2 92 251, 1 4 2.56
27 DW3 93 1 6,2 32 0.17
28 D E l 1･03 216,4 32 2,21
29 D E2 102 155.130 1.5 8
30 D E3 103 4,47 7 0.0 5
31 A Il 111 191,697 1.96
32 AI2 112 337,378 3.44
33 A I3 1 13 1 75,24 0 1.79
34 SSl 121
35 SS2 122 1 0,33 5 0.ll
3 6 SS3 123 9.30 7 0.0 9
Total 9.804,700 1 0 .0 0
Note:Thefollo w l ng Clas s e sdo n ote xistinthede s e rtiflC atio n m ap ofthedrylands of
Asia:F Y I
,
F E l,F E3, R W 3andSSl.
79
Ta払Ie A.2 Clas s e s e x cluded fr o m as s e s s me nt
Nu mbe r Clas s n a m e Data value sinthefile of
des ertiflCatio n m ap
Ar e akm2 Ar e ain %
1 Bogs 1 514 0.02
2 Solo n chak 2 121,568 5.72
3 Ba rela nd 3 113,091 5.3 2
4 Sto n e s urfac e 4 4,249 0.2 0
5 Mo u ntain s 5 401, 48 18.87
6 Movings ands 6 290,286 13.66
7 Extr a- arid la nd 7 1,194,563 5 6.2 0
Total 2,125,419 100.
Exp丑a n ation of dc s c riiFIC aiio m cla s s e s:
T he de s ertificatio n cla ss e s ar en am ed u sing thre e cha r a cte rs, the fir st Cha r a cte r
symboliz e sthela nd u s etype under a s s e ss m e nt as sho wnin Tab且eA｡3,the s e c o nd and
theth irdchar a cters symboliz ethetype ofland degr adatio n as sho wnin Tab且e A｡ 4.
Table A.3 Symbolizatio n ofla nd u s etype s
Land u s etype Symbolu s ed fo r
de s e rtific atio n clas s e s
Fore st/w o odland F
Rangeland and m eado w R
Dryagrl C ultur e D
Irrigatio n agric ultu r e A
D riedups e aflo o r S
Table A.4 Land degr adatio ntypes
Landdegradatio n Slight Moder ate Se v er e and v ery
type S ever e
Degr adatio n of
v egetatio n c o v e r
V l V 2 V 3
Wate r e r o sio n Wl W2 W 3
W indero sio n LE I E2 E3
Salinizatio nof
irrigateds oil
Il Ⅰ2 Ⅰ3
WaterlogglngOf
r angela nd
Ll L2 L3
Saliniz atio n ofdried
ups e ano or
Sl S2 S3
80
甘盈馳且eA｡5 Lege nd払rRegio n al m ap ofthedryla nds of Asia
Cla
'
ss n a m e Data v alu e sinthefile
ofDrylandm ap
Are akm 2 Per c e ntage
Se mi- arid land 201 3,040,189 25.49
Arid land 203 7,294,219 61.14
Extra- aridland 206 1,194,5 63 10.01
Mo untain s 209 401,148 3.36
Total ll,930,119 , 1 00. 0
Note:The cla ss e s”Extr a- aridland and Mo u ntain sinthislege ndrepre s e nt the s a m e
ar e as ofthe sam e cla s s esgi v e nby甘ab且cA.2.
M apse a且e:
A m ap s cale of
udese rtiflC atio n m ap ofthedrylands ofAs ia
n
whe n w e o utp tin a
w aythat theho riz o ntalsiz e ofthe m ap wil be81c m :
Map pr ojectio n :Plate Carrie
No min alsc ale1:10,0 00, 00
Actuals c ale v arie s atdiffer e ntlo c atio n s a sfollo w sdu etothe m ap pr oje
■
l
ctio n:
Theho riz o ntals c ale o nthe50degr e eNlatitudelin e:1:8,390,996
Theho riz o ntalscale o n也e40 degr e eNlatitudelin e :1:10,0 00, 00
Thebodz o ntals c ale o nthe20 degr e eN latitudelin e:1:12,26,816
The v ertic als c ale o nlo ngitudelin e s :1:13,010,304
81
